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EXECurryE. summ ary 



The closed Coboconk Landfill is a small (0 J hectare) landfill which was owned by the 
Township of Sommerville and was closed in 1974. Th.e landfill was operated fOT most of 
its life as an open-face dump. Refuse was dumped off a bedrock scarp onto a lower 
area and burning of refuse was carried out on a regular basis. 

The site is located on a flat lying, po<orly drained, limestone plain. The refuse was 
placed directly on top of fractured limestone bedrock which fofms the most important 
water supply aquifer for residents in the area. The nearest surface water courses to the 
landfill are the Gull River, 500 m to the west and a drainage ditch in the bottom of the 

Cedarhurst Quarry, 400 m to the north. 

The results of this hydrogeological investigation indicate that landfill leachate presently 
■has negligible impact on ground water quality in the limestone aquifer. The leachate •• 
tested in the study has exceptionally low concentrations compiared to other Ontario 
landfills. This is probably due to the small size of the landfill, the age of the waste, and 
the fact that most of the refuse was burned. Dilution of leachate with clean ground 
water flowing beneath the landfill is also occurring. 'There are no detectable impacts on 
local residential wells related to leachate effects. The reasons for this are probably the 
dilute nature of the leachate,, and additional dilution and attenuation, along the ground 
water flow path. Based on our understanding of the landfill history and ground water 
flow system, there is no reason to expect that leachate impacts will become worse in the 
future. 

No leachate impacts on surface water quality were detected in this study. No methane 
gas concentrations were detected in the landfill and off-site methane gas migration 
appears highly unlikely based on our understanding of the hydrogeological setting. 
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Based on the findings of this hydrogeological assessment we have recommended that no 
remedial measures are required to contain or control leachate or methane gas at this 
site. Furthermore, there is no apparent need for monitoring of ground water, surface 
water or methane gas. 
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1.0 INTRODUCTIO'N 

Gartner Lee Limited (GLL) was retained, by the OntariO' Ministry ol the Environment 

(MOE) (P.O. #A-05690') in August 1988 to carry out a hydrogeological assessment of 
the closed Coboconk Landfill. 

As outlined in the MOE. Request for Proposals, this hydrogeological assessment 
represents part of Phase III of a MOE program designed to investigate and monitor all 
active and clO'Sed waste disposal sites in the Province. The aim, of this program is to 
ensure that all pertinent information regarding waste disposal sites is available for the 
definition of both existing impacts and the potential for future impacts on humans or 
the environm,ent. Once existing or potential impacts ha,ve been identified, remedial 
optio.ns can be investigated and implemented where necessary. 

The program has been subdivided into four separate phases: 



PHASE I: 



the creation and continual updating and verification of an 
inventoiy listing all active and closed waste disposal sites in the 
Province;, 



PHASE ,11: 



preliminary file and field investigations to classify and establish a 

priority ioi fiirther investigation; 



PHASE III: 



investigations and monitoring to assess site hydrogeolo^gy as well as 
surface and ground water contamination potential at selected 
sites; 



PHASE IV: 



investigations of remedial options at sites identified during Phase 
III. 



The impact assessments and identification of the contamination problems related to 

landfills involves both surface and ground water investigations. An accurate definition 
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of site hydrogeology is necessary due to the Ministiy's concem for the potential for 

hidden problems which may be affecting ground water resources. 

The Phase III study described hereiii forms the basis for determining whether of not 
detailed investigations of remedial options are required at this site during Phase IV of 
the program. 

The purpose of this Phase III study on the closed Coboconlc Landfill is to define any 
impacts of risks the site m^ay pose to human health and safety or the environment and to 
recommend any lemiedial measures or additional woiik necessary to remove or 
minimize such impacts or risks. 

'The four main objectives of this Phase III investigation are as follows: 

a) to assess any existing or potential future landfill leachate impacts on ground 

water and the local aquifers; 

b) to assess any existing or potential future landfill leachate impacts on surface 
water; 

c) to assess any existing or potential future landfill gas impacts; 

d) to determine the need for site improvements such as remedial measures of 
mon,itoring. 
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2J BACKGROUND- A ND LANDF ILL HISTQ-RY' . _ 

Th,e clO'Sed Coboconk Landfill is located on parts of Lots 35 and 36 of Concession 

Fronting on River,, Township of Som,erviIle, Victoria County, Ontario. The site is about 
0,4 km southeast of the Village of Coboconk as shown on Figure 1. The area of refuse 
disposal is about 0.5 hectares. 

Information on the history of this site was obtained from a review of MOE files. 
Photocopies of pertinent documents are included in Appendix I for reference. 

The landfill site was owned and operated by the Township of Somerville. The date 
when landfilling commenced is not known but review of historical aerial photographs 

indicate that the site was well established in 1969. The site received a Provisional 
Certificate of Approval for a Waste Disposal Site (No. 321603) in November 197L The 
site .was closed in August 1974 due to an unsuitable hydrogeological setting and a lack 
of available cover material on-site. 

Tlie property on which the landfill is located was sold to a Mr. G. Mitchell in 1986 and 

was resold to Mr. R,. Boyce in 1987. We. understand that both Mr. Mitchell and Mr. 

Boyce were aware of the waste disposal site prior to purchasing the property, ' 

The landfill received wastes from Sommemlle Township, the Village of Coboconk, and 
Bexley Township. It serviced a population of about 1,000 to 1,300 people and is 
reported to have received about 2.5 tons/day of wastes. 

The composition of the wastes are estimated to be as follows: 

60% domestic 
25% commercial 
5% industrial 

4% agricultural 
6% other 
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On some of the earlier documents the 5% industrial listed above is broken into 3% 
industrial and 2% hazardous wastes. However, a Jaouary 1987 letter from the 
Peterborough District MOE office revised this classification as shown above based on 
information received from the Township Reeve. 

The landfill was operated as an open face dump for most of its life. Refuse was 
dumped off the north face of a 3 m high bedrock scarp into a lower area and filling 

probably proceeded in a northerly manner. Refuse was burned on a regular basis. 
Covering of refuse was reportedly carried out every two weeks, however lack cover 
material- on-site probably made this task very difficult. Refuse is still visible along the 
north face. 
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3.0' PHYSICAL SETTING 

The clO'Sed Co'bo€on,lc Landfill is located in a rural, uplands area abO'Ut 0.4 km southeast 

of the Village of Coboconk. 

The area is described as a limestone plain by Chapman and Putnam, (1972). The main 
topographic relief in the area is the Gull River Valley which has cut about 20 m into the 
limestone plain. The Gull River is located about 0.5 km, west of the landfill at its* 
closest point and flows in a southerly directioE from Shadow Lake to Balsam Lake. 

The Cedarhurst Limestone Quarry, which is located 0.3 km, north of the landfill, also 
provides about 15 m of topographic relief. There Is a drainage ditch In the bottom, of 

the quarry which flows wes'tward towards the river. 

No flowing streams were obse,rved during site visits on the landfill property.. The area is 

poorly drained and bogs and swam,ps are present nearby,.. 

Historical aerial photographs of the site from, 1969, 1978 and 1987 were stereoscopically 
interpreted to provide a terrain analysis of the area. These aerial photographs are 

presented in ,Figures 2, 3 and 4 

Figure 2 illustrates that the landfill was well established in 1969. Quarries are apparent 
to the north and west of the site and bogs or swamps are present to the south and east. 
A bedrock scarp is also apparent just west of the landfill. No vegetation is established 

on the landfill, 

Figure 3 shows the site in 1978, four years after it closed. Some vegetation is 

established on the landfill but most of the area appears largely unchanged from 1969. 
Both quarries are unchanged which suggests they were largely inactive during this 

period. 

Figure 4 shows the site in 1987, thirteen years after dosure. 'The landfill is covered with 

shrubs, trees and grasses. The access road into the site is partially overg,rown., A new 
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house has been built on 7th Line Road about 180 m northwest of the landfill. 
Cedarhurst Quarry to the north has expanded and a large area of land has been cleared 
presuniably for additional quariying in the future. The quarry to the west remains 
unchanged from conditions in 1969. 

Figure 5 presents two cross-sections which illustrate how the landfill is related to the 
major topographic features in the area. Section A-A' runs east-west and Section B-B' 
runs north-south as shown on the site plan, Figure 6. Section A-A' shows how the land 
surface and the inferred water table slope eastward to the Gull River. Section B-B^' 
illustrates how the grades in the Cedarhurst Limestone Quarry relate to the landfill and 
locally affect the water table elevation. 'The bedrock scarp at the south end of the 
landfill is also apparent on Section B-B'". 



It 



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 



LANDFILL PROPERTY 




LANDFILL PROPERTY 




B 



18.0 m 



SOUTH 



SCALES HoTlzontal I : 2000' 

Verticflil !^200 



-280 

-■Z78 

■" 2 f 6 
-274 

272 

-270 
-268 
-266 



~ 



28? 



2 64 



{-262 ^ 



= 260 z 

O' 

-258 5 

> 



1-2 56 

•254 
-252 
■250 
■248 

■246 

-244 

• 2 4 2 
.240^ 



LjJ 



Legend 

P^l REFUSE 



i 



nii 



LtLL 



B'H 3 

Hi 7 
(501! 



LIMESTONE BEDROCK 
CRYSTALLINE BEDROCK 

BOREHOLE LOCATlOlN & NUMIBER 
RESIDENTIAL WELL B MIOE NUMBER 
ESTIMATED GROUND SURFACE 



-*- INFERRED WATER TABLE (AUG., 1988) 



STRATIGRAPHIIC CONTACT 



GROUND WATER MONITOR SCREEN 



DEiPTH IN MIETRES 



9 Jim. 



CROSS -SECTIONS 
A-A' and B - B' 



Figure 
5 



CLOSED COBOCONK LANDFILL 
HYDROGEOLOGICAL ASSESSMENT 
for the 
Ministry of the Environment 



GLL PROJECT 88- 237 



a 



Gartner 

Lee 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 




a 



4.0 GEOLOGY 

According tO' geological mapping (Liberty, 1969) the bedrock at this site consists of the 
Middle Ordovician Black River Group. Near surface the Bobcaygeon Form.atioii lower 
member occurs. This is a grey fine grained argillaceous limestone. Below this occurs 
the lithographic limestones of the Gull River Formation. The contact between these 

two horizontally bedded limestone formations reportedly occurs at surface just west of 
the site. 

Excellent vertical exposures of the bedrock are provided in the quarry north of the site 
and in the Highway 35 roadcut northwest of the site. Hof izontal and vertical fractures 
are present in the rock as well as the horizontal bedding planes. Numerous flat lying 
limestone outcrops are visible at the landfill site, particularly on the south and west 
sides. 

Q'oaternaiy geological mapping by Finamore and Bajc (1983) indicates that the area of 
the landfill is mapped as bedrock-drift complex. 'This is a discontinuous veneer of 

glacial drift which in places is sufficiently thick to subdue bedrock topography. This 
drift is veiy thin at the landfill site. 

Seven boreholes were drilled at the site between Augyst 15th and 19th, 1988, using a 
track mounted CME. 55 drill rig. Boreholes were advanced using casing, NQ coring bit 
and/or tri-cone depending on the nature of the borehole. At three locations (BHl, 
BH2,, BH3) 'two boreholes were drilled in order to permit installation of both deep 
(+ 10m) ground water monitors ( W, 2-1, 3-1) and shallow (+ Sm) ground water 
m,onitors (l-II, 2-II, 3TI). 'The deep boreholes were cored and the shallow monitors 
were tri-coned. Water was trucked from the Gull River for drilling purposes. Only one 
borehole was drilled and one ground water monitor was installed at location BH4.. The 
cored samples were geologically logged by GLUs supervising geologist. Geologic 
borehole logs are presented in Appendix: III, Borehole locations are shown on Figure 6. 

Limestone bedrock was encountered at surface in boreholes 1 and 2. Borehole 3 

encountered 0.3 m of sandy silt topsoil above the limestone bedrock. Borehole 4 
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Limestone bedrock was encountered at surface in boreholes 1 and 2. Borehole 3 

encountered 0.3 m of sandy silt topsoil above the limestone bedrock. Borehole 4 
encountered 3.5 m of refuse and fill above the bedrock. ,A1,1 boreholes were terminated 

in limestone bedrock. 
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5.0' WATER BUDGET 

Long term meteorological data for Cobocoek meteof ological station have been 
reviewed to prepare a water budget for this site. 

The mean annual precipitation at Coboconk is 909 mm per year, based on 11 years of 
meteorological data from 1970 to 1980. 'There is ,som;e variation, from year to year, in 
the total annnal precipitation (standard deviation of 108 mm about the mean value). 

The distribution, of the precipitation varies from month tO' month, as shown on Figure 7, 
for a norm,aI year. 

A water balance has been prepared using the method described in Thornthwaite and 

Mather (1957), as shown on Table 1. The mean annual evapotranspiration is estimated 
to be 537 mm, based on an assumed soil moisture storage of 100 mm. Tie mean annual 

water surplus is calculated to be 372 mm. 

Tlie distribution of the surplus water on a monthly basis through a normal year is shown 
on Figure 8. It shows that a significant surplus of 440 mm occurs during the autumn, 
winter and spring months and a deficit of 68 mm occurs during the summer. 

'The water surplus comprises both the surface runoff and iEfiltration components of the 

water balance. Due to the relatively flat topography and presence of fractured 
limestone near surface at this site it seems likely that m,ost of the water surplus 
iofiltrates. 
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6 J GROUND WATER USE. 

The following tasks were co^mpleted in ofder to assess ground water use in the vicinity 
of the closed Coboconk ,La,ndfill: 

a) MOE Water Well Log Computer Printouts fof the area were reviewed and 
plotted (see Appendix II). 

b) Copies of the original MOE water well logs for Concession RFC lots 33, 34, 35 
and 36 were obtained, reviewed and plotted (see Appendix II). 

c) The Victoria County Official Plan Volume 1 Physical Base report was reviewed. 

d) A water well survey involving resident interviews at eight homes near the landfill 
was carried out i,n August^, 1988 (see Appendix II). 

'The water wells (HI to H8) included in the survey are plotted on Figure 6. MOE well 
numbers are also provided where possible. There is some uncertainty regarding the 
locations of some of the wells recorded by the MOE due to the poor quality of the well 
location maps provided by the drillers. 

The Victoria County Official Plan indicates that the Village of Coboconk uses 
individual wells for water supply. Sewage works consist of holding tanks and septic tank 
disposal systems. According to this report about 84% of the wells in this area are 
completed in bedrock and the rest in overburden. The limestone bedrock is 
geologically mapped as the Bobcaygeon and Gull River Formations and is by far the 
most important aquifer. Most wells obtain good yields and the limestone aquifer is an 
important water supply resource for foture development in Coboconk and the 
surrounding area, 

Tliis assessm,ent was confirmed during a detailed review of the thirteen original water 
well records for Concession RFC Lots 33, 34, 35 and 36. All the wells are completed in 

the limestone bedrock except for one shallow overburden well. -Well depths range from 
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6 to 35 m with an average depth of 20 m. Reported static water levels range from. 1 to 

17 m with an average level of 7 m. Specific capacities vary between .01 and 0'.5 L/s/m - 
with an average of about 0.17 L/s/m, which conirins that yields are adequate for 
residential purposes. 

'Three of the residents which were interviewed reported proWems with their wells. Well 
H7 was partially depleted of water about four years ago apparently due to ground water 
interference effects from expansion of the Cedarhurst Quarry. A new well will 
reportedly be drilled soon. Well H8 apparently has been flooded in the past by spring 
runoff. Well H6 was apparently contaminated with petroleum, from, a leaking tanlc at 
the Texaco Statlon-on Highway 35. Water was brought in for the resident's use for 
three years, during which time the well was pumped out and apparently rehabilitated. 
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7.0' GROUNP WATER FLOW 

Groun,d water levels were measured in the on-site monitors on five occasions in August 
and on one occasion in November 1988. These results and geodetic water level 
elevations calculated from survey information are presented in Appendix III. 

The water table measured in the monitors at the site generally occiirred be'tween 2 and 
7 m below grade in August, depending upon location.. The summer of 1988 was 
exceptionally hot and dry which probably accounts for the deep water levels at monitor 
locations 2, 3 and 4 in August. The water table in November,, after a period of heavy 
rain, was between and 3.5 m below grade, depending upon location. 

Water level rises in the order of 0.8 to 5.5 m occurred in the various monitors between 
August and November. The smallest changes occurred at borehole 1. Highly 
permeable fractures are present in the upper 2 m of borehole 1 as evidenced by 
excessive water losses during coring of the bedrock at this location. These permeable 
fractures probably control water levels at borehole 1 within a narrow range by rapidly 
draining off any excess infiltration. 

Water levels in all the other monitors at borehole locations 2, 3 and 4 rose by 3.5 m or 

more between ,August and November 1988. The magnitude of these water level rises is 
due to the relatively low fracture porosity of the limestone bedrock. For instance, if the 
effective fracture porosity was 1% then a 10 mm infiltration event transferred to the 

water table could cause a 1 m rise in ground water levels. 

Figures 9 and 10 present water table elevation maps for August 25 and November 11, 
1988 based on water level elevatioos in on-site ground water monitors. A, surveyed 
water level elevation in the Ceda.rhurst Quarry drain,a,ge ditch and an estimated water 
level for the Gull River (estimated from 1:50,000 topographic map) are also provided 
on Figures 9 and 10 to illustrate how ground water elevations at the land,fill site relate 
to the regional ground water flow system. 
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Ground water flow was to the nortli-iiorthwest on both dates, in spite of the large 

seasonal changes in water levels. Flow to the north-northwest suggests that ground ■ 
water flow below the landfill is influenced by the dewatering effect of the Cedarhorst 
Quarry as well as by the Gull River which is probably a regional ground water discharge 
zone. 

:Lateral hydraulic gradients generally range between 0'.03 and 0.08 with the higher 
lateral gradients occurring in August. Lateral hydraulic gradients in November were 
less than half of what they were in August. In addition the lateral gradients appear to 
be slightly steeper at the south end of the site near the bedrock scarp' and tend to flatten 
out on the flat limestone plain north of the landfill. 

Vertical hydraulic gradients at this site are generally downward indicating recharge 
conditions, as would be expected in this uplands area. In August the vertical hydraulic 

gradients were between Oi.02 and 0.18 downward. In November they were reduced to an 
average of about 0.01 downward. 

All the on-site ground water monitors were slug tested to assess the in-situ hydraulic 
conductivity of the- fractured limestone bedrock. The test results were plotted and 
analyzed using the methods of Hvorslev (1952). The test plots and calculations are 
presented in Appendix III. The hydraulic conductivity results are summarized below in 
Table 2. 

The measured hydraulic conductivity of the limestone bedrock ranged from 9 x 10"^' to 
1 1 10"^ m/s with a geometric mean value of 3 x 10"^ m/s and a median value of 
2 X 10" ■ m/s. Hydraulic conductivity values va,ry over three orders of magnitude due to 
the presence or absence of fracture as well as variations in fracture aperture and 
continuity. The primary hydraulic conductivity of the unfractured limestone matrix at 
this site is probably less than 1 x 10"'^ m/s. 

It is difficult to estimate average ground water flow velocities in fractured bedrock due 
to the large variability in hydraulic conductivities from place to place. However, based 
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Clo'sed Cobocook Laodfill 88-237 



Table 2 



Sommary for Hydraulic Conductivity of the 

Limestone Bedr^cx^k Based on Slug Test Results 



Monitor 


Depth of Screeo ( m) 


Hydraulic Conductivity (m/s) 


M, 


8.3 = 9.8 


s 

txlO 






# 


1-E 


3.1-6..1 


1 X 10 


2-1 


7.5 - 9.0' 


8 X 10 




i 


-i i 


2-II 


1.6 - 4-6 


9 X 10 






4 


3-1 


7.2 - 8.7 


1x10 




.jf 


3-n 


1.3-4.3 


2x10 






-7 


4=1 


5.8 - S-8 


6 X, 10 1 
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on an average hydraulic gradient 010.055, the geometric mean hydraulic conductivity of 

7 " 

3 X 10'^ m/s and estimated fracture porosity for the Hmestone of 1%^ an average 

ground water low rate of about 50 m/yr can be calculated u.sing Darcy's Law. Based 

on this flow rate, average ground water travel times from the landfill to Gull River 

(0.5 km) or to the Cedarhurst Q'uarry (0.4 km) would be in the order of ten years. Since 
the landfill closed over fourteen years ago there is no reason to expect that leachate 
impacts will become more severe in the future. 
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8J WATER QUALITY IN GROUND WATER MO'NITORS 

The on-site ground water monitors- were developed by removing three well-bore 
volumes ol water priof to sampling. Well development and sampling were carried out 
using Terraqua hand pumps and polyethylene tubing dedicated to each monitoring well. 
The samples were collected in August 1988. There was insufficient water in shallow 
monitors 2~TI and 3-II in August so these monitors were developed and sampled in 
November 1988 after the water table had risen in response to infiltration from a period 
of wet weather. Monitor 4T was sampled in August and again in November to provide 
a preliminary assessment of ground water quality seasonal variations. 

The chemical analysis results are presented in Appendix IV and are summarized on 
Table 3. 

Monitors l-I and HI are located upgradient of the landfill and thus are representative 
of background ground water quality. Monitors 2-1, 2-II, 3-1 and 3TI are located 

downgradient of the landfill where some leachate impacts on ground water quality 
would be expected. Monitor 4-1 was installed directly below the refuse and should have 

water quality which is representative of the leachate source. 

Review of Table 3 indicates the chemical concentrations in the leachate monitor, 4-1, 
and in the downgradient monitors, 2'=I, 2-II, 3-1 and 341, are generally not much higher 
than the background concentrations in monitors l-I and l-II. Water quality in all the 
monitors is relatively good compared to typical landfill sites. 'The leachate is 
exceptionally dilute. For Instance the maximum chloride concentration measured on- 
site is 11 m_g/L. The drinking water objective is 250i mgfL and it is not uncommon to 
get chlof ide concentrations of 1000 m,g/l. or more in leachate from typical Ontario 
landfills. 

'The leachate sample from, monitor 4-1 was also tested for a scan of volatile organic 
compounds (U.S. EPA Method 624), phenols and heavy metals. No volatile organic 
compounds were detected at concentrations above the method detection limits. 
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PROJECT NO: 88-237 CLOSED COBOCONK LANDFILL 



TABLE 3: Suiimi:miary of Water Quality in Gro^und Water Moflttors 
Results in mg/L unless otherwise noted. 



8 



MO'NITO'iR 


1=1 


1-I(BH6) 


1-11 


2-1 


2-11 


3-1 


3-lil 


4-1 


4-1 


Municipal Tap 
(BH5) 


DATE 


Aug-88 


Aug-88 


Aug-88 


Aug-88 


NO'V-88 


Aug-88 


NOiV-88 


Aug-88 


No¥-B8 


Aug-88 


PARAMETERS 






















Total Dis.solvtxl Solids 


314 


215 


290 


297 


396 


315 


769 


323 


576 


158 


Cor.ducdvity (;irnho/cm) 


625 


430' 


575 


560 


522 


6« 


109'8 


640 


766 


300 


Cnlci'tMu 


113 


75 


99 


64 


64 


16 


137 


ss 


117 


36 


Magiiiisiuni 


1.8 


3.6 


7.8 


14 


5.7 


12 


14 


21 


10 


8.3 


Sodium 


OJ 


o.i 


0.9 


20 


25 


7.6 


25 


4 


3.3 


8.8 


Potassium 


■o,« 


0.4 


3..5 


3.7 


2.1 


6.3 


23 


3,.4 


11 


1.2 


Chloride 


% 


2 


3 


11 


3 


11 


10 


4 


1 


25 


Alkiilinlry (CaC03) 


2P0 


195 


250 


175 


199 


190 


294 


280 


321 


85 


Sulpiintc 


15 


11 


21 


70 


49 


70 


176 


26 


33 


26 


Iron (dissolved) 


0.07 


01.04 


0.02 


0.03 


0.03 


0.06 


0.03 


0.05 


0.02 


0.02 


Manganese (dissolved) 


0.06 


0.06 


O.M. 


0.04 


0.03 


0.03 


0.04 


0.04 


0.06 


0.01 


Ammonia (N) 


<.0S 


<m 


<.05 


0.4 


<.05 


0.25 


<.05 


0.23 


0.09 


0.19 


Nirrats + Nitrite (N) 


<.05 


<.05 


<.05 


0.86 


0.22 


0.56 


4.6 


0.11 


0.74 


0.24 


Total Organic Cfirbon 


4.1 


3.5 


2.9 


4.1 


2.0 


5.4 


5.6 


2.6 


2,0 


2,6 


Phenols 


<.002 


<.002 


<.002 


0.006 


<.002 


0.003 


<.O02 


0.003 


<.002 


0;003 



1-I(BH6) - "Blind' Replicate Sample 

Toronto Tap (BHS) - 'Blind'* Q'A Sample 
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Similarly the leachale heavy m,etal concentrations were generally below detection limits 
or were typical of background levels in ground water. Phenol concentrations slightly ■ 

exceeded the drinking water limit in the August leachate sample and several 

downgradient monitors, however, phenols were not detected in the November samples 
from' m_onitors 2-II, 3-II and 4-1. 

The dilute nature of the leachate and the lack of significant groDnd water quality 
degradation can probably be attributed to the following: ^ 

(a) the laodfill is very small, 

(b) landfill closed over fourteen years ago, 

(c) the most of the refuse was burned, and 

• (d) the landfill does not have an impermeable cover and infiltrating 

precipitation has probably flushed out most of the soluble contaminants 

years ago. 

Ground water quality data from, monitoring ■wells and residential wells were com_,pared 
to the O'ntario Drinking Water Objectives. The results of this comparison are 
presented in Table 4. None of the health-related objectives were exceeded in any of the 
,m,onitoring wells. O'nly four of the aesthetic consideration objectives were exceeded 
and only in a few of the monitoring wells. 

Replicate samples were collected in August from monitor l-I, residential well H6 and 
surface water station R2. The replicate samples were submitted to the laboratory with 

false names (BH;6, H9 and R3) for quality assurance purposes. 'The results of the 
residential well (H6/H9) and surface water i(R2/R3) replicates correlate reasonably 
and are generally within the accepted range for laboratoiy accuracy. 'The replicate 
samples from, ground water monitor l-I do not correlate as 'well but this is more likely 
related to sam,pling tliao to laboratory analysis. The residential 'well and surface water 
replicate sam,ples 'were collected at the sa,m,e time. However, it was necessa,ry to allow 
'water levels in monitor IT to recover for several hours prior to collecting the second 
sample. 
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PROJECT NO: 88-237 CLOSED COBOCONK LANDFILL 



TABLE 4: Drinking Water O'bjectives Exceediances 



m 



Parameter 


IMIO'E Driinking 
Water Objectives 


Residential Wells in Exceedance 
(concentratiO'ns in mig/L) 


iMionitofing Wells in Exceedance 
(conicentratioins in mg/L) 


Chlc'rid© 


250 


H6 (3.60) 




Total DissolV'Cd Solids 


500 


HI (i77), H3 (606), H4 (590'), H6 (999) 


3-II (769), 4-1 (576 Not) 


ToM Oiganic Carbon 


5„0 


H7 (5.9) 


3-1 (5.4), 3-11 (5M 


Iron* 


Q'.3 


HI {.31), H5 (.36), m (M), H7 (LO) 




Manganese* 


0,05 


H3(, 16),, Hi (.46),, H7C.il) 


M (.06), 4-1 (.06 Nov) 


Phenols 


0.002 


H3 (jOOi), H5 (.003), H6 {.'003) 

H7 (.003), Toronto Tap (BH5) (.'003) 


2-1 (.006), 3-1 (.003), 
4-1 (.003 Aug) 



♦ total metal ooneeiitrations were eoHiiderdl .fef r©sid«n,tial wells and dissolved, metal eoneentrationi were 

considered in moinitoring wells due to the prewneC' of iuspended, iit and clay particlei. 
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9M WATER QUALITY IN RESIDENTIAL WELLS 

Water samples were collected from eight residential wells in the vicinity of the landfill 

in, August 1988. Residential well sampling locations are shown on Figure 6. The taps 
were allowed to run for several minutes prior to samplingj while the residents were 
being interviewed about their wells (see Appendix II). 

The chemical analysis results are presented in Appendix IV and are summarized in 
Table 5, Table 4 (see section 8.0) presents the results of a comparison of the data -with 
Ontario Drinking Water Objectives.. No health-related objectives were exceeded. 

Four ol the residential wells (HI, H3, H4 and H6) which are located along Highway 35, 
have above background levels of conductivity (> 1,000' umho-cm) sodium (>50 mg/L) 
and chloride i(>50 m^), and exceed the objective for total dissolved solids (T.D.S.). 
This is probably due to application of de-icing salt to the highway, parking lots and 
driveways. Well H6 also exceeded the objective for chloride of 250 mg^. 

Four wells exceeded the lim^its for total iron and three exceeded the total manganese., 
limit. These aesthetic limits are established primarily to prevent staining of plumbing 
fixtures and the levels of iron and manganese found could be caused by natural 
background water quality. One well (H7)i, also slightly the aesthetic objective for total 
organic carbon, and four wells (H3, H5, H6 and H7) exceeded the aesthetic objective 
for phenols as did the quality assurance blank sample of municipal tap water. 

niree wells H3,, H4 and H8 have .above-background nitrate concentrations (2.2 to 
5,2 m_§/L) although the drinking water objective of 10 m,,g/L- was not exceeded. This 
suggest m.inor ground water quality degradation from septic systems, which is common 
where fractured bedrock occurs near surface as it does in this area. 

Three of the residents interviewed reported water quality problems with their wells. 
Well H6 was reportedly contamiinated with petroleum, product from, a spill at the nearby 
Texaco station several years ago. Apparently the resident had to import water for three 
years. During this time the well was pum,ped out and rehabilitated, and since then the 
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PROJECT NO:: 88»237 CLOSED COBOCONK LANDFILL 



TABLE 5: Suim.mary of Water Qiuality in Residential Wells 
Results in ,mig/L unless otherwise noted. 



i 



Residential Well 


H1 


H2 


H3 


H4 


H5 


H6 


H6(H9) 


H7 


H8 


Municipal Tap 
(BH#5) 


Date 


Aug-aa 


Aug~88 


Au:g-88 


Augi-88 


Aug-88 


Aug-88 


Aug-88 


Aug-88 


Aug-88 


Aug-88 


Parameters 






















Total Dissolved Solids 


877 


300 


606 


590 


3.gO 


999 


935 


422 


387 


158 


Conductivity (fimholcm) 


1480 


593 


1240 


1128 


760' 


I960 


1990 


770 


760 


300 


Calcium 


im 


88 


129 


134 


94 


2W 


197 


112 


111 


36 


Magnesium 


24 


11 


13 


8,.3 


20 


9.8 


9.7 


13 


6.6 


8.3 


Sodiiun 


120 


7. 3 


84 


58 


14 


170 


160 


22 


16 


8,S 


Potflssium 


5.0' 


1.9 


3.4 


L9 


4.1 


3.7 


3.7 


3.0 


2.4 


L2 


CMoride 


54 


8 


140 


95 


22 


360 


350 


41 


20 


25 


Alkalinitv (CaC03) 


210 


240 


280 


230 


250 


350 


360 


250 


230 


85 


Suiphale 


400 


33 


49 


140 


67 


35 


34 


75 


65 


26 


Iron (total) 


0.31 


0.05 


0,19 


0.03 


0.36 


OM 


0.64 


1.0 


0.03 


0.03 


Mangnncsc (total) 


0,05 


0.01 


0.16 


0.01 


0.05 


0.46 


0.45 


0.1 1 


0.01 


<.01 


Amnion in (N) 


0.35 


<j05 


< 05 


<.05 


0,19 


0.93 


0.95 


0.14 


<.05 


0. 19 


Nitrate -Nitrite (N) 


<.05 


0.13 


2.9 


2.2 


0.17 


0.® 


0.73 


<,05 


5.2 


0.24 


Total OrgiLtiic Carbon 


1.7 


2.6 


3.9 


2J 


4.1 


4.5 


4.5 


5.9 


3.3 


2.6 


Phenols 


<.0O2 


<j002 


0.006 


<.'0O2 


0.003 


0.003 


<.002 


0.003 


<.002 


0.003 



H6(H9) - 'Blind' Replicate Sample 
Toronto Tap (BH#5) • "BliiTd" QA Sample 
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resident has resumed use of the well. The owner of well H8 reported that flooding of 
the well during spring run-off was a problem in the past. The owner of well H7 

reported sulphur problems and water level depletion which she attributed to the 

dewateiing effect of the nearby Cedarhurst Quarry. 

Based on the available data it seems unlikely that leachate from the closed Coboconk 
Landfill will ever have a detectable impact on the residential wells in the area. While it 
is hydraulically possible for leachate to reach some of the residential wells the leachate 

would likely have negligible impact because: 

(a) The leachate chemistry at this landfill is so dilute that concentrations of 

■■ ■ most parameters are not as high in leachate as they are in water from ■ 

local residential wells. 

(b) Dilution and attenuation of leachate would occur along the 200 m long 

flow path to the nearest residential wells. 

■ • -■ (c) The effects of dilute leachate impact would be masked by potential 

— ■ . impacts of local contaminant sources such a.s septic systems and road salt 
contamination which are located nearer the residential wells 
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lO.O^ SURFACE WATER FLOW 

No streams or fl,owing surface water were observed on the laodfill property during site 
visits in August and November 1988, although some ponded surface water was present 

in November. 

The ditch which, drains the Cedarhurst Q'Uariy, north of the landfill property,, was 
flowing in August, 1988 after an exceptionally dry summer. This observation confirms 
that this drainage ditch is fed by ground water discharge. 

The Gull River is the area's major drainage channel and is located about 500 m from 

the landfill. Stream flow data for the Gull, River is available from the gauging station 
(No. 0'2HF0iO2) at Norland, 8 km, north of Coboconk, Mean annual discha,rge at this 
station .was 30.4 m^'/s for the period 1963 to 1986. 'The highest daily discharge for the 
period of record was 80.4 m%s which occurred on ,April 2, 1976. The lowest dai,ly 
discharge was 1.37 ,m% which occurred on December 22„ 1964. - . - 
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IIJ' SURmCE WATER. QUALITY 

Samples of surface water from the Gull River (R2, R3, R4) and the Cedarhurst Quarry 
drainage ditch (Ql) were collected in August, 1988. A sample of ponded surface water 
(SWA) was collected near the west side of the landfill in November, 1988. Chemical 

analysis results of these samples are provided in Appendix IV and are summarized in 
Table 6. 

Water quality in the Gull River is good. Due to the large flow volumes in this river, it 
would be impossible to ever detect any leachate impacts attributable to the closed 
Coboconk Landfill. 

'The water used for coring the boreholes at the landfill was obtained from the Gull 
River at location R2. 

The water quality in the quarry ditch is much more mineralized than the Gull River 
water due' to ground water discharge from the limestone bedrock. ConceBtrations of 
conductivity, calcium, magnesium, sodium, alkalinity and sulphate arc up to an order of 
magnitude higher than in the G'Ull River, 

Water quality in ponded surface water near the west flank of the landfill also contained 
elevated levels of conductivity, calcium, and alkalinity which are not typical of runoff 
from recent precipitation. However,, the chloride concentratioe for SWA was <1 mg/L 
which is not typical of leachate contamination. SWA is located near monitors 2-1 and 

2-II. 'The water table was observed to be at surface in these monitors in November 
1988 which suggests that the mineralized water quality in the SWA sam,ple may be 
related to localized ground water discharges from the fractured limestone outcrops in 
this area at the base of the bedrock scarp. 
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TABLiE 6: Summary of Surface Water Q^uality 

Results in mg/L unless otherwise noted. 



Station 


Q\ 


R2 


R2(R3) 


R4 


SWA 


Muiiniicipal Tap 
(BH#5) 


Date 


Aug -8 8 


Aug-88 


Aug-ea 


Aug-88 


Nov-88 


Aug-88 


Parameters 














Total Dissolved Solds 


384 


40 


40 


35 


5'00 


158 


Conductivity (ftmbohm) 


740 


73 


76 


65 


570 


300 


Cdcium 


82 


9 


9 


8 


\(n 


36 


Magnesium 


18 


L8 


1.7 


1.7 


3.0 


8.3 


Sodium ', 


15 


1.5 


1.8 


1.3 


10 


8.8 


Potossiuni, 


3. 7 


0.7 


OS 


0.5 


4.0 


L2 


Chloride 


19 


3 


3 


3 


<1 


25 


Atkalinity (CaCOS) 


140 


19 


21 


16 


294 


85 


Sulphate 


150 


11 


10 


10' 


18 


26 


Iron (total) 


0.07 


0.07 


0.30 


0'.04^ 


0.03 


0.03 


Manganese (totaJ) 


0.01 


0.02 


0.05 


0.0 1 


0.04 


0.01 


Ammoflia (N) 


0.1 


0.05 


<.05 


<.05 


<.05 


0.19 


Nitrate+ Nitrite (N) 1 


2.5 


<.05 


<.05 


<.05 


<.05 


0.24 


Total. Organic Carbon 


4.7 


4.6 


4.2 


4.1 


3.7 


2.6 


Phenols 


<.002 


<.002 


<.002 


<.002 


- 


0.003 



R2 (R3) - 'Blind' Replicate Sample 
Toronto Tap (BH #5} - •Blind' Q'A Sample 
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12.0 LANDFILL GAS 

Methane and carbon dioxide are the principal gases generated at a landfill site. Carbon 
dioxide is heavier than air and is not explosive. Methane is a combustible gas which is 

explosive in concentratioEs of 5 to 15% mixed with air. Methane is ligliter than air an,d 
tends to migrate upward. 

Lateral off-site gas migration problems generally occor' when frozen ground surfaces or 
low permeability landfill covers prevent upward venting of gas to the atmosphere. 

When this occurs,, gas pressure builds up in the landfill and the gas begins to migrate 

laterally toward.s areas of low pressure, such as underground spaces like basements. 
Winter operation of furnaces in basements of nearby buildings can actually cause a 
negative pressure sink that induces gas flow towards it. A layer of unsaturated, 
permeable soil or rock that is horizontally continuous is generally required for 

significant gas miovement to occur. Methane cannot move through saturated soils or 

rock (e.g., below the water table) and only moves very slowly through low permeability 
materials. 

Six hand auger boreholes were drilled into the top of the landfill to permit gas sampling 
and testing in August, 1988. Hand auger borehole locations are shown on Figure 6 and 
geologic logs are presented in Appendix III. 

Meihane gas concentratioES were measured in each hand auger borehoJe using a 

portable gas sniffer which detects combustible gases as a percentage of total 
atmosphere. No combustible gas concentrations were detected in any of the hand auger 

boreholes. Similarly, there was no evidence of vegetation damage caused by methane 
gas concentrations. 

The lack of methane gas is consistent with what we know about this landfill. The refuse 
was burned regularly which would have consumed and oxidized most of the organic 
matter in the refuse which is the major source of methane production in most municipal 

landfills. In addition, the landfill surface final cover consists of a thin layer of silty sands 
with exposed refuse along the northern slope, thus any methane produced would easily 
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vent toi the atmosphere. The site has been, closed for 0¥er fourteen years so gas 
generation rates would probably be significanlly less than when the site was in 
operation. 

'The limestone bedrock occurs from to 0,5 m below grade at this site. Consequently 
all the refuse was emplaced above grade and there is little likelihood for lateral, 
subsurface gas migration. In addition, the effective porosity and permeability' of the 

limestone is relatively low, which further restricts subsurface gas movement. 

In summary, methane gas impacts from the Closed Coboconk Landfill on adjacent 
properties and residences is highly unlikely. 
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OJ CONCLUSIO'NS 

The following conclusions are drawn based on the results of this hydrogeological 

assessment and review of pf evious investigations: 

1. The limestone bedrock aquifer which outcrops in the vicinity of the landfill is the 
main water supply for the residents of this area. Ground water flow beneath the 
landfill is to the north-northwest towards several residences which are located 
about 200 m from the landfill. However, the results of this study indicate that 
the landfill has almost negligible impact on ground water quality in the bedrock 
aquifer because the leachate is exceptionally dilute. This is probably due to the 
following factors: 

(a) the landfill is very small (0.5 hectares), 

(b) the landfill was closed over fourteen years ago and time has reduced the 

strength of the leachate, 

■(c the refuse was burned regularly which red,uced the organic content of the 

leachate,, and 
(d) the leachate is diluted by clean ground water flowing below the site in the 

limestone bedrock. 

There are no detectable water quality impacts on local residential wells 
attributable to the landfill because of the dilute nature of the leachate and 
additional dilution and attenuation along the 200 m ground water flow path. 
Based on our understanding of the landfill history and ground water flow system, 
any leachate impacts on the bedrock aquifer would have been at a maximum in 
the 1970s. There is no reason to expect that leachate impacts will becom,e worse 
in the future. 

2, ■'He nearest flowing surface water courses to the landfill are the Gull River, 

500 m to the west, and a drainage ditch in the bottom of the Cedarhurst Quariy, 
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400 m to the north. No leachate impacts were detected on water quality in 

either of these two streams and none are expected in the future. 

3. No methane gas was detected in six hand auger holes drilled into the landfill. 

There is very little potential for significant off-site miethane gas migration in this 
hydrogeological setting and gas impacts on adjacent residences either now or in 
the future are highly unlikely. 
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14J RECQMMENDATIQ-NS 

Based oe the conclusions of this hydrogeological assessment the following 
recommendations are submitted for consideration: 

1. No remedial measuxes are required at this site to contain or control leachate or 
methane gas. Improvements to the landfill final cover including covering the 

expoised refuse along the north face was previously recommended by the MOE 
in the early 1970s. This would have been a good idea in the 1970s, however, 
completion of this work in 1989 would undoubtedly involve the destruction of 
mature trees and vegetation which now cover the site. Since the site is far 
removed from public view and most of the contaminants in the landfill have 
already been leached out,, it. is our opinion that remedial actions to improve the 
landfill cover would have little beneficial effect at this time. 

2. On-site monitoring of ground water and surface water quality, and methane gas 
is not warranted b^ecause the existing impacts are negligible at present and are 

expected to decrease in the future. Monitoring of residential wells as a landfill- 
related program is also unwarranted because water quality in the residential 
wells is far more likely to be affected by nearby septic systems, road salting and 
other closer contaminants sources than by the landfill. This surficial bedrock 
aquifer is susceptible to contamination and perhaps the residents should be 
informed of existing MOE and local Health Department services regarding 
domestic water well quality. 

S* The construction of new residences and water supply wells closer to the landfill 
than the existing residential wells is probably not advisable without a more 
detailed investigation of leachate pathways in the limestone aquifer. 
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^«iiun.iii^iiiii UM tiiy.iiy|f yi»y nuayuit.u3 i(-.i«(ta||yiiiieiii 

Waste Wainagoment Brancli 

APPLIICITIOi FOiR A CEOTIFICATE Of APPflO¥flL 
FOR A WASTE OISPOSAL SITE 



TO: THE DEPARTMENT OF ENERGY AND' RESOURCES MANAGEMENT 

880 Bay Street, 
Toronto', Ontario^ 

1 |i Under the Waste Managem,ent Act. 1970' and the r'e'gulatlons, this appli'Ca- 

tiO'D is. made bY.....jL^P£i 

- .x<^^^^^^^M€,C^^.^^ __ _ 

„. ,_ . Renewal 

2 1 for the ~'p=^- O'f a Certificat'e 'Of Approval f'or a 

-.-....... ...Site 



/Ulu.M(d?...s. 

3) located .t^|^.4^:7^.. S^^:)f.,.5:.4 ,^m^. /f^,^ 



Jo be submitted through RBgmnel 
Waste Management Engineor 




A] A "--Geftificate' 

' Piovlsi'onal Certifbit' 



for this 



"d'^tZX^'^^^^^^^^- 

™of Approval No. ■J.s-^-.J.A.Clix. 

site was iss'ued .........O^.^;!.;.,,./.?. .„,. ....„..,. ig.7/..^^ 

5} No chang'e in use, operatio'n, or ownership of the site has O'ccurre'd since 

the date of the original application. 

Dated this... .Q!£rl^„f..^.7 day of (^J^&4t^:L 19.Z/. 



Owmr of Focililf 

A ddress 

Deleto item inapplk'abla 

Type of Disposai 

Fu.ll particulars of Location 
Delete item inappUcable 




i 



Sign-ftrffe of Applicant 

m The following changes in use. operation or ownership 'fhave occurred 

since t^,^ date of the original application) fare proposed) 

^r.^lA.a^^M....T:^M^^_^^, ^ 

'^'^£*mr£.r:{,^L,,^^.,^aoZX^Mi0i^. 

f C'ontlnued on Attocfed Shieets Q •■>•.... .,..,.,. 

I The sito will be operated in accoTdan'Ce with The Wast© Management Act. 
1970 mid th'B' regulations h^..»rf^^f^^vrtk.r^,^...]^^^^^.^g^4jJ^J^ 

The requifed supporting information to the application is appended hereto. 
) Notice of this application has been published in the.. 

"•*-"—' ........on..... ., ..„.. ........,, ,,, ^_ _ ..........and 

"••"••- .■•■■•••. .................19 and a copy of th'B notice is attached. 

) A certificate that the site does not contravene an.y of the by-laws of the 
municipality is attached. 



■DrpARTMtNT 

OF Tli-?i ENVIRONMiiMT 

GUT A RIO 

OCT 29 1911 

V/ASII MANAGEMENT B^RAMCH 
:ICIKGSTOI1 OfflCi 



Delete item inapplicable 

If necessBrf, provide additionat 
details on separate shsets and attach 
to Bpplkatim> 



Nanm of O per a tor 
Address ' 



To be completed li applicant is other 
than a nmmclpalitf 

See notes on sections f to 9 on back 
of lest copy (pinl(f ivhich is to be 
retained bf A pplicmt. 



■.^ummiii^' 



I 



MALIBIJRTO'N, KAWARTHA, PINE RIDGE DiSTRlCT HEALTH UNIT 



iliarlo'tleM florncr. B..A., M.O., D.P.H. - Medical OfTicer of Health 



Iiispectioii Eeport 
General Sanitation 



•ate Received .,„„„. „..,.........,...,...............„.,.„,. _„..,„„.„, Date of liispeclton Eah. 12.,.. ..1^71.. 

Address of Premises: E.ar.t....of...LQ,t:S.,...3.5.-&..J.6.s...J!r01lt..Eajlge.,,f-..,..S.omer ..,..., 

Bype of Premises.,,.. .Refuse D.ispasal -Sit.e.. ,...,......,. ,....., 

Tenant ,.. ....„..,..„.„„....„..,. .......„.„ P.O. Address 

■Jwiiur T.w.p,.-....Df...S.oiiae:r.i.fil.le P.O. Address _.K.lnraQLunt................ 

iiplainant ,.„.., ..,...,.„„.„..„.,.... ,., ,;..„.„. P.O'. Address .........,,„...„.,...„..„....,.,...,... .,.,, 

Reason l"or Inspect ion ..Routiae.. .„..„.......„.,,.,.„,..,...„..„.„.................„„,.............. 



I 



Ml-;POK1' -Tui ,s site .Is. .an..oi;en face dmii., .serving the Village of Gnboconk.. (Uop . ^uQ] 
^;ncl..3urrQ.undiing...ar.ea«.... Res.ldeii.t.:3 oL.BexIey .Tw};,. a.l.^30 usu.. Litis .diunp.. • 

t tKy-pry^^^tians.:. T.he. duw^j Ta.cg ro.aa.aure.s.. .a .bout. .7.5.1... x 15Q ! 
here is little or no soiltf.. coyer over .rock iii tiii.E? .cjeneral area... and it i^-^ 
fuspec Led Inat ..this is.. .the. case ..at .the dump site although snov/ coyer made .it 
■^fficult to determine. Sujposedly the dump is heavily infested vjith rats 
according to the clerk of Cexley Twp. , alchough none were observed during 
■ne inspection. The diuup is accessible year round. The nearest dwelling is 
situated about h mile away on the corner of the tov/uship road and the access 

foad , The nearest v/atercourse is the Gull River about 1 mile avvay. 
omment : Mainly because of the lack of soil cover over rock and the difiiculty 
encountered in drawing in fill to cover the refuse, the site is unsaLisrTactory . 
M e c oiiirrie nda b ion : Provisional certificate be issued withatime for expiry. 



;^{Sjfi^?^f^fei.(^;' 



I 

■ 
I 
I 
I 



INSPECTOR .y^^'^..r^S^rrr><--v . ,, . 

M,U. Dawson, CJ M. K(0) 



(OVER) 



it-ui-.:^ 1 U l.,« it^,; *w«,U-.it-t.J iJ Uy.* U,.^^sJ' 



OCCO'll^i¥lEllOATiO'il O^ REeiOllJAL OraeQi^uGOtl 



rxJQiTE: Thi'is fofm shall besubmiitted by the Regional Engineer to Head Offico along with the application foirni anid all 
suppoTting informatiO'n. 



( 1 ) DATE APPLICATION RECEIVEDi;: Jamiary; Mr.. Mil .„..,...„.,.'... plle: A 3/DA. 

{2} APPLlCANiT* - '"'O^.f^^ip ^^...^-O-'^^^Y.i.ll®.- --..-.. .,...,.-. -:. ..........-,---.-.,---.. 

(3) iSSUiH: Certificate oi Approval ["1 

Pro'visioimal Certificate of Approval 1/"^ 

(4) Til\/I€: Provisional Certificate to Expire in .'....., ...,.,...„..,.,.mion,ths from date of issue. 

(5) CONDITIONS OF ISSUE:: 

.M/i^.=... 



^^.J... 



16) DO NOT ISSUE: 



17) REASONS FOR 161 



RGFUSE APPLICATION 
REVOKE (Cert No ,. 






[8)1 DEFER: GIRCyLATE TO:,,,,..,..........,,.....,,, 



. ik4,,v . . i , , i ,i i , ,.;, , ,j, i, j:., s, , i i> 



.•,,>.. ».,ii,.,,,».i*S<!» 



.|#,,.». ,.»,.. .....:., 



FOR: 



[9) DATE: t^^imlL 




SIGNED' 



y' I'lcjioFiiil bn.}iiiGar 



O-NTABIO 
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Li'opartiiiciii of Ciierri'v rmJ Pn-r^i.rr.^^ r.'- 

-"i-'iyy iuiiu iiiG^.GUicc3 ri loyejiiour,. 



Waste IVlaiio:OGinGiif Oiaiicri 






mmim mu a ceotifigaie of iwpumi 

POO A WASTE OiSPOSAL GITE I "''^' '^'^ 



Bil 



TO: THE DErAinTr.1Errr of energy ANiD RPqniinrrc ..nrr. 

C0:0 Boy Street,. RESO'URCES MAWAQEMENT 

Toronto',, Ontario 

(1 ) Under tha Waste Ma.o,geo.ent Act, 1970 and the regulations, this epplioa= 



'■' '"" ■ ■■ '•■"• '^4"'*^^-^'^rtrn&frn?*i<:;.. -C^iX rUll-n 

u J lor ine j^-^^^- of a Certificate of Approval for a 

f yj J // /^ / ■•^••■-•----.. .Sito 

(3} located /^i.%:l ^1 /i^-t-T 7 ^ ^^ %/ /^' -/ O 



.1 '• •■■.o.ij'i f);i|r;(; 

To £is submiiicd tlirough Ecgiami 
Waste Managcmcm Ent^-mear 



^ // 



A) A _CQrtificate '/ "" 

" Provisional -CirtlfEate"°^'^PP^°^'a'l '^o ...,.............,..._.,....„fo,r 



Owner of faciliiy 

Address 

Delete Item inappiicabio 

Type of Disposal 

Ftil! panfcutBfs of Locatioa 



site was issued...... 



this Dciete item inapplicaUe 



.19.... 



(5) No ciiango in use, operation, or ownershio of th,. ^rto i 

the date of the original appii,Jation '" "'"" °''"'^"'^' '^'"'^^ 



Dated this. 



'P- ^^ 



,/..(?: 



'^^vo! f^..o:3.L i9...2.(;'. 

Signaturo ot Apj)!ican: 

^ (-iic o! uie original dpplicjtion) (are proposed) 
'^' 4.//- ■' /r^>-'-^'^--^" '>'■"" // 






"^^ i< .^l ... .J i/>... ■'^-'^iCA.-:^'/ ^ ^f ^ 

Continu^-'d on Attached Shrcts jj 

^1^1 Iho site wi., be operated in accordance with The Waste Management Act. 
,^ 1970 nnd the regulations by \a.<^^.^^ ^.^O //^ 

■ yy >'} / /y ' //■ /r ' A ^ —■^•■y^-'---^ •- =• 

■ '- ^.i.^j..L..../h^ph-'^-<^c/'/' A., 7~^ • 

' / '""■■'^■^•■^-*'-'"^-rhtr:t<, . 

- T.,„ „,.„■,.„ .„,,„,un, ,„ron™,ion ,o .ho applic.icn is appended hereto. 
*) Notico ol this opplic,,„o„ has been published in the.... ■ 



D&leie item inapplicable 

If nccc<^.sory, piovidc oddh.irna! 
dcinih an ;.cp n.nc .ho^a and attach 
to sppjicniiun. 



Name of OpeTaior 
Address ■ 



I 



.....on... 



""""■^ ■ "■■••■• ■'^^••-" ■ and a copy of the notice is atiached. 



I 



•^'^-Z 



To be compJctcd H appUcam is mltcr 
limn 3 municipBliiY 

Soo notes on sections 1 to 9 on b^ck 
of last copy (pink} which is to fc.j 
retained br A ppficont. 



m>mm<ii^^ 



I'o Arj 

APPLic/vnurd FOfi a. .-'^oval 

Ot^ A 
LAIMDFSLL DISPOSAL SITE 



1 . Wastes to be DisjJO'sed O'f Comipf ise 

iDomcstic 
Co'mm.eirciall 
Industrla! Waste 
Hauled Liquid Industrial Waste 
Agricultural Waste 
Hazardous Waste 
Hauled Sewage 
•Other 



1 ,.,!..% 



.„,.,.3. % 

.=...-%' 

...J± % 

% % 

£..% 

100% 



•Describe. 



Total....... 

Population Served. 



A.3^.. .Tons/Day 



3. Distance to Nearest Watercourse 
Distance to Source of Potable Water 
Distance to Dwelling 
Distance tO' Public Road 
Distance to. Cemetery 

Total Area of Site 
^, .Anticipated Life 

Genieral Doscription of Site 



.....Ft 

............Ft. 

........,-..Ft. 

.,.;^.... Acres 
.*i3^..,.. .Years 



.M*ri$, 



■^mI±,^a1^^.^..^^^^^ 



t 



5. Proposed Future Land Use 




7. The Following D'ocyirnents are Attached 



2, Origin and Cornposilion of Principal Componoiits of 
Waste (other thifliO domestic and cornniiorcial) 

uLi ..................................... 



\1-Xu 



iMaximum Depth of Excavolion 

Below Surfaco 

Mlaximum, Height of Fill 

Above Surface 

Type(s) of Mlaterial Encqyntersd , ., 

From. Surface 



;;ii& 



kU^..^Smitrx:s 



../£...FI 



.Ft 

.Fi 
..Fi 



Depth of Watertabie B'elo.w Surface... ...,.Y:.............F= 

on ...... .;^/r|.£W.v.. i. .:... CD'alo] 



6. Operating Equipment ^ ^ 



Flouisof Operation ..2.<?.. /-/.tpV- .''■.CJ.4'.i.-.,'j;.'.c •K-.<i 



FOR DEPART[VlEr^J:TAL USE 

8.. .Authorities.. Consulted: 

Health Unit Q Objection 

□ Oibjectlon. 

□ Objection 

□ O'bjcction. 



O.W.R..C. 
A..M.IB. 
Mlunicipality 
Conservation 
Authority 



□ No Objcclit 

□ No O'bjccLii 
□I No Objeclii.c 

□ No Objoctlc 



O' Objection 



□I No Objo:ctic 



Q^mxjM..J:MimLJMiLM:i(EM^ii 



JM 






InsDeclion Record Form.s. ,Alta'Ch,ed 



I 
I 



Comiiiercjal 
Irldustriall Waste 
Hauled Liquid Industrial Wast 
Agricultural WastQi 
HazardO'US Waste 
Hauled Sewage 
•'Other 



fescriba........................ ,.,.... 



..^.a... 


.% 


.....a 


M 


:im: 




..........a. 


.%• 


'ZIl 




100% 



m Total.............. .^.^.... .,,. 

Popu lati on Served . ., .......... , (. .^T.^'P. , 



Tons/ Day 



I 
I 



l^r: 



Distance to Nearest Waterco^urse 
Distance to Source of Potable Water 
Distance to Dwelling 
Distance to Public Road 
Distance to Cem,etery 

Total Area of Site 

'Anticipated Life 

General Description of SIta . 



.„^.,. 



.....Ft. 
.....Ft. 
..„.Ft 
ft.. Ft. 
hi. ft 

Acres 
.Years 



1 



t'"" Proposed Future Land Use 



I 

I 
I 
I 
I 
I 



The Following Documents are Attached 



Prepared by 



iEEEzzEiEEEEiz 



DATED,..,, {I^.f^^k^Jk.. ..3.. ./.J,. ./..... ., 

if ,■' _ , \ 



.i....,..,..>.....,.,.:rr?rLi,,£f 



4. [Vlia,ximiumi Depth of EK,cavation 

Below Surface 

M'axim,uim Height of Fill 

Above Surface 

Typefs} of Material Encounterad 
From Surface 

. , . . . . •■fr^* */. . .^'d.Q:fkKX%^. , , 



...(-51.., .Ft. 

............ ....„Ft 

- ....Ft. 

Depth of Watertable Below Surface... .....*j^... .......... Ft. 

on .Cy:\J^],^.,..L. i(D,ate|. 



I, .lAr., , 



6. Oper;Uing Equipment 

1 ' ''' ' — ^f 
.v4:^-:^^y^^r; v^:?^-:'. . ■-^T?:X.:^,^:tf. t 

,''^UJ^A.i:':i'fiiiX<.....<^^/:u(\\r£j^,j- 

M ■ 

HourG of Operation '2..C>...^yA\^\<^fU.P^T>.i^r:./>fUt--ivtL 



FOR DEPARTMENTAL USE 

8. Authorities Consulted; 

Health Unit □ Objection 

n Objection 
G Objection 
□ Objection 



O.W.R.C. 
A.M.L3. 
Mur-iicipality 
CcFiRoi'^alion 
Auihunty 



□ No Ob|cntioii 
n No Objoclion 

□ No Objectinin 
fj No Objection 



LJ Objection fj No Objection 

Other jE'.\...J:j/:^][ia...}:(( ' il. .//::} IE f.!'l ^ 
Lklli/:!.}, 

Inspection F^ecord Forma Attached 
Regional Engineer's Report Attached Q 



iRECOMMENDATION 



// 



DATE D, . . d!E}^.:. . . i^'//./. . . ./: ..,/,/ 
SIGNED, 






w* 



WASTE MAMIAGEMEPJT B.RA'^"CH 

ll,ECO'l¥i:l¥lEi^:DATIOIl OF REGSOWAL EPJiGlHiifl 



NOTE: This form shall be submitted by the Ragionai Engineer to Head Oflice along with the application form and all 
supporting information. 



HI DATE APPLICATION RECEIVED: „.,0cMber.2^,.. 1^71..^ „ __ ^ .....File: aJZISOJ. 



1(2) APPLICANT: ..,.....,...„ Tqwnslilp of .SOTerville.,. 

Pt. Lots 35,36 Frorit'Eange " ••■——■•■ 

m ISSUE: Certificate of Approval | 1 

Frovisional Certificate of Approval • fvl' 

(41 TIME : Provisional Certificate to Expire in.....„......... J ........months from date of issue. 



(5) CO'NDITIO'NS OT ISSUE 



I 



MB. ^t...(mr. zM.,.Z3^..,::i5^^^^ 

. '|)'.^r....^y^(...^^,fcc^ft:...,..^^ ..,!f2' 



(61 DO NOT ISSUE: . _ ■ REFUSE APPLICATION ~ ri 

REVOKE (Ceft, No ,...,„.... ...........I 1^' 

|7| REASOIMS FOR (6| 



.■»,*.,eti,i»- 



i8| DEFER: CIRCULATE TO: 



FOR: 



I 
I 



I 

I 

I 
I 
I 
I 

I 

I 
I 
I 
t 
I 
I 
I 

I 
I 



■-'-.'" 






ONTARIO 



DEPARTMENT OIF ENERGY AN'D RESOURCES. MANAGEMENT 
WASTE MANAG'EMENT BRANCH 



TELEPHOiNE 

Moaocx 



FILE REF. NO. 



A,.32i603 



I ST. CLAIR AVE, W. 
TORONTO 



waste disposal site 
somer\t:ij^ township 

LOTS 35 <fe 36» FKCS^IT RANGl 



■•s» »■' * .... * '■ n, '• ■ T 1 ' -i 
'" '" ". ■"• ••.■'• ■••■'J"--" :_% ^,w »!< '1 



..^f 



i/''ri, 



■ #1, -■ r I 



^ ■•""* " 



' 1** "s * I- 



Report bjs P, E. Davidson, P, Big, 
Regional Sigineer, 
Mideasbem Region, 
797 Princess Street, 
Kingston, Ontario* 



September 7, 1971 • 



./ REPORT 

Haport. bjt Mr. P. !• Daiddson, P. ,Eng., Hie Mo* A.32'l603 

Ma ate Harmgiement Bigineeri 
Mideast era Region, 
Waate Managem^ent Branch ,. 
Department of the ■Enidronjient , 
797 Priiic:e3s. Street, 
angston, ftitario. Bepteinber 7, 1971. 

GBIERAL g 

fM,3 aite waa inspected by the writer on Septiembar- 1, 1971,. It is one of tliree 
disposial sites B&rvlng the fomsMp,, pop^ulation of wMeh ii 1310. (la the; min,, 
this site serves. .Goboconk and surrounding area.) 

DETAIL ; 

■ MII i.iI II IMi^M^^ 

The sit© is located approadmately 1 -niil© goiith-«ast of Coboeonlc,-i nilo east of 

Highway 35. It is located 250 jds, south of the. east^est toimB.Mp road ,and the 

same di;stan,ce from the nearest dwei:ilng which li located at the e.ntran,©e. to .the 
site. The a^oil typ# in, the vicinity is Diiiim,er loam, (,sha,ll,ow phase) over 'bedrock. 
T,her© 40.68 ,not .appear to be sufficittit i.oil on-s,ite to 8.upp.o:rt a landfill, operation. 
The closest watercourse' ie^ the Gull ■ River ■ which Is approrimately one nile.'. away to 
the iiorth-weat.. The site is a'pparently open at all hows although it was attended 
nhm ■,in,Bpeeted,, ,Although .covering has occurrM reeent,ly on the t'op., the 12 foot 
,hi,gh open, sides have not been eoiver'.ed. There are no ,sates., si©i.3, or fmces and ■ 
some op.en burning of refuse does take placet 

.CqiCIU.SIOMS. | 

1) The operation of this.- site is not in accordance with 'Ontario R,egulatlon J75/7O,,, 

2) The location of tMs site may be found, to be unacceptable by the To^wn^ship when 

the a.dditional costs of tru,cld.,ng in fill are appreciated,, • " ... 

ro^QM:IMMTiailS t ,., ... 

1) All open faces sho'uld be properly ,graded| coiopact.ed, a,nd covered with " at ■■ least 
two (2) ,ft, of fill. 
Complete coverage of all refusQ to be carrl,ied out at least weeiay, 
,Site to be attended .during all op^en hours. 

Adequate gates, fencing and signs to b© in,3tall.ed,, 
■Rat control pro,grain to be initiated, 

P# 1, Davidson, P. :Eng, 
PED/fop 



"''^ 




Ontario 



Ministry of the 

Einvironment 



SITE RESU'ME, 



Applicant* Township of Somerville _^__________ 

Log at ion t F t. lots 35 ^^c 36 ^ Front Ranr,e, Somei^ille T'wp. 



Waste ManagGTOGrit B^ranch, 
a 8 0' Bay Street, 3rd Floor, 
TO'rO'nto, Ontario, 

M5S ize. 



Date -. April 27/73 

F ile NO' . 321601 



Conimon Name (if applicable) 

Municipalities Served : 



Goboconk 



Somerville _THiP_»_ 



Population Served 1000' 



Type of Si te 



landfill 



NO' . o f I n s pe c t i on s 



Date O'f Las.t Inspectio'n: 



Mar. 12/73 



Upgrading proceeding under an Approved Program,: Yes_ 



No 



Applicant's Attitude: Retarding the Efforts of Branch Adequ.ate 



Current Status o^f Site: 



Location : 



Acceptable^ 



upe rat ions ; 



Operation inadequate. 




ONTAh<I<) 



Ml I N: 1 S T iR Y O' F T H b, E N V I R O N M E N T 

VJaste M'anagement Dirancbi 
: • 797 Princess Street, 

Kingston, Ontario.. ,. 
• ■' K7L"1G1. 



Telephone Area Code 613 
546-3297 



File io. 



A. 321601 

A, .321602 y 

A.321603 r 



March 19, 1973- 



Mrs, ¥. G. Byrne, Clerk, 
Township of Siomanrille , 
KinmO'Uiit| Ontario. 

Res Waste Disposal SiteS' 
Lot 13, Gone. If 
Lot 1, Cone, 3a 
Part Lots 35 & 36, Front Range 

S.omerville TO'Wnship 

Dear Fire. Byrnes 

Routine inspeetions ' of these sites, were conducted by staff 
Qt this Branch on March 12, 1973. The folloicing inspection reporta 
may act as a .guide to Ooun,cil regardi,ng further site- maintenance 
'Which is required. Please accept thes.e comments as constructive 
eritlcism as we consider the action to date by Somerville ■TO'Wnship 
Couii.cil to be very positive. 

(1) Lot 13, Gone. I¥ 
No. A.321601 

TM,s is a small site eituated on. shallow soil. The site is 
po.sted as ■being closed but no fence or gate has been est.abli3hed 
to ,li,mit access. The cover material applied at the time of clos'lng ^ 
did not completely cover all refuse. Complete covering of aU refms.ei 
must be ■undertaken, at the site. Som,e use of the site since its . 
closing has resulted in a littering problem,. 

Reconim,endations i 

I. Completely cover refuse mth clean, fill. 

2,, Est.ablish a fence to control access to the site. 
3. Maintain a litter control program, at tM,s site. 
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-■i 



(2) Lot 1, Cone. XI 
No. A •321602 
(Kinmomnt) 

Bec.Qnmi,endatio,:n : 

1.^^ Corapletelj cover refuse m,th clean fill. 

(3) Part^Lots 35 & 36, Front Baoge 
A«321603 
(Goboconk) 

approximately 4OO feet along the north and west siderof the site 
Z.T'^^T^''^ '■^^^''P^ ^^^ l'^^" "^de by the tovmship to properlf 
ToTtlTinTlTr th': "T -^- °^,the landfill. TMs rSe^ent 

Site iocat\:rh:: it:. i:itx ^^"'=^^ ^^ ^ ^^^ -^^ ^^ - 

Eeconmendatioiis i 

That the open garbage face eho'uld be reduced to a ffrade - 
Of o«e foot Tertical drop o^er^ 3 feet hori.ootal rm! 

That this 1:3 elope sho^iHd be compacted and eovered mth 
at least two feet of clean fill. " " 

I would be pleased to meet 'Mith members of Council tn ri4^n.,.«« 
the^wck required to properly and adequately ^lose tll^'^^bov: nollT 

toiirs very truly, 



1. 

2. 



7- 




F. j:, Iliffe, P. ,Eng., 
Hegional Mgineer, 
Mideastern Region.. 



H« Avey/rap 




~m 



^ 



Departinent of Energy and Resoyrces Managemetit 

PROVISIONAL CERTIFICATE OF APPROVAL 
FOR A WASTE DISPOSAL SITE 

CQirtificate Mo.,...^^^^. 



Under The Waste Managoment Act, 1970 and the regulations and subject to the llmita- 
tions thereof, this PrBvisionai Certificate ol Approval is issued to ....„......,, 



OF TH.i iKVlP.OIi'aFMT 

•iKtaaoisity.. ....... — ............ I,... „,,..:.,.cNi;,.L.sjj;5. 

.OiitaPio.. ..l..,.....NQV..Ja..Ml 



for tlhe„.....,.I#.Ctfid^:ill. 






Site 



located....... .Part,. ©f.lcfca.j5. mid ,J'6,„E:ronfc.,£a,riga^ 



subject to the following cO'nditioins. ........-....,.,.....■.......„.....,..,.....................:.. .........._ 

..!.,. ,..Iha:t.iill.XaGe4i..iQclMijng..t.ha...Moi',kJ^ 
...,..,....ai^..^c»3rft,t^d..mWi..ai,.Ij8:a5l..foB5....!(2j £e.et..,Qf-- fm , ,. 

.,3 .. . . .aa.t..a..i-:Qdent. . exto^diiatd.on ..and . CQatEQL..pro.eraii. da. .in4;tia.t'6d . icmediate..ly, . 
.4 f . . . ,Wa%. Mr . .git.?. . ia . supsirici^ed . Amlng . aH. .©'peii .. hamB . .md . .tlM.t . adequate. 
.........4:afei9S.j..l!:f».Rtog..iya4..:aigii9...ar;i....to^ .,......,. .... 



This PrO'Visional Certificate ex:pires on the XSM..... dayoi'.......J«Jj^. 

19.7.2...... 



Dated this '2tk. dayof......jOT^wb^r.. ,.,,.... .19., 21.. 



|E^^\_Miinlstry 
igvM-/' Er 



Environmenit 



liflNlOII OF MOi CERTIFIED WASTE DiISPOSAL SITES 
(active ari.d cloBed) 



Name : . . PP^PPpok^ §iW, 



1. Site Identification g 

,N«ber: . ^P?^A. ..,......, , .;.... 

Applicant : 

■ Ia,di¥idufll/B,ii8liiesa Name: ..,,.. . . ,, . TramsMp^ of _^ _ SOTerville 
Address : ....... . . . , „ , . „ , „ , ,. ,.„.,.. P..p.^^ Box^^ 5?|. , K4™pijnt, .totf^igi, , 

' ••••.••---...................... .Telephone : 1-791 tI??T?I71 .'. 

'Type of Applicants: Type of Ownership i 



Private U 

|tadiiitrlal Q 

Mimlclpallty ra 



I II Proprietorship 

' — * Nane if dlfferen,t than applicant: * 



Li Partnership - Name all partners: 



3, Land Owner s (If not applicant) 



4. Site Location ; 

CltF IP 

Town Q 

Village □ 
Township !|~] 



£J Corp 



oration: President's Name - 



Descriptive Location 



Name : 



SamErville 



other 



D 



Concession: 
Lot Humber:: 
Part of Lot: 
Miiniclpality: 
Street Address:: 



Froot Eange 

,.,35 .Mvi as . . 



Prepared and return location and site plan if not on your record. Note: Include 
all usee of ,all adJo,ln,lng proper ties,. 



Comity 



Victoria 



,Electoral Dlatrlct Code 8© 



MO'E Region 



s 



.MOE Diatrlct Pete,rt)oroi:^h 



Haa the certificate been regiotered on title 



Yes 

D 



No 



I 
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Type of Site : 

Organic So'll Conditioning | |l 



Transfer ;| I' 



Landfilling 



H 



DUTp' 



Describe operatiO'iis and prO'Cess to be carried O'yt on site: 
. ., .... . . . Site plpsed^ -^ .mgimt ^0^1,, Wk . 



Rural 



Site Characteristics ! 
Flann.ing, 

a) Present land use ...... , , . , . Bush. ......... , . . . . , 

b) Present O'f f Icial plan desilgnatlon of site 

c) Present zoning category . . . . RflCial. .................. — ,.,,... , . . . , ,„ . ., ,.,,,. . , , ,. 

d) Present land use of all adjioining properties to be provided on location map.... 

., . .^grlci/ijf-i'iral. . . . . ...... 

75'0 feet 

e) Mstance from any well water aupply . . , . .. . . . . , , „ , rT. , , , . . . . . . .„,..,,.. . . . . . .... . 

f) Nearest water course: a) Name . .?^f. ?!??!*..... ." b) Distance . . . . . .I'.ipilf ,5,. . . , 

hysical Description, 



Rate at wtilch site receives waste in (toms/cubic meters) per day,,,.. 

Life expectancy in years based on rate established in (g) .,.,,... ...W^-, 

Popula tio^n served .... • .;,..,,. „ , , , . ., .,,.•,..,.,.«•.•.,....« » . „ , , , ., „ ,,,,,, . 

3.6 



Site closed 



m/h 



Total area of site (hectares) . 

Total area approved to hm filled (hectares).,!^/-?, completed *.P. .not 'coiipleted 

Estimated capacity of site in tons or cubic- Bfiters 
Hydxp geology 
p) Is there a hydrogeologle report available? Yes 

Author : ....,..•,..•.•.•.•...••.•........,........ 



No 



Client: ....... 

Date I ...... . 

Location of repo'Tt: 



q) Based on a hydrogeologle appraisal by the Ground Water Evaluator 

1) problenis with contaminant discharge are likely ^_____ not likely 
ii) problems with contaminant discharge are a reasoraable possibility. 
Yes ^_^_ No ^^____ 

iii) there are insufficient data to form a reaso'nable opinion regarding 
1) and 11) above ^ 

1: 



iv) prio^rity for further investigation: 
reasons: 



high 



low 



r) Are the wastes adjacent O'r near tO' gravels 
bedrock ^' 1 



sands 



or 



I 
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, or a lowland 



area! 



a) la. the site in an ypland X^ 

t) lo there a groynd and/or aurface water monitoring pro^grara for this site! 

'^ea ,_____^ No .X 
u) Hove there been, any problems; with ground and/or surface water contamination I 

Y^'S .^_____ No X. 

v) Is the nearby ground or ayrface water presently belfi,g used? 
Yes 750' 'Well , ti^ 

m) What is the potential use of nearby ground and sur,face water? 
le^Dea,ticnal .and, ,Danestdc Wells 



k) Has leachate discharge been; d,iecu8,aed ___ _ No I or calculated 



Mo^ 



7. Eligible waste categories to be allowed at the site in percent oif rate establi,shed 

in 6(g) above: 



,Dofflestic 

HZ] 



Indus trial 



Hazardous 

an * 



Comnercial 

IJCH 



L,iiilted to the 
class number 



■^tty 



101 □ 203 □ 302 □ 

102 □ 2,04 □ 30,3 P 

103 □ 205 n 304 □ 

104 □ 206 □ 190 Q 

105 □ 207 □ 290 □ 

106 □ 208 □ 401 □ 

201 □ 209 p 402 □ 

202 □ 301 □ 

'Oonstruction, ,ioaberial 

8# Contro'l System : 

Is there any - Gas co^ntro'l systeii Yes p 

I,f ye,8 , pleaae describe -.....•.,...,.,....,..,,..,,......... 

- Gas recovery eystem Ye,s P No [^ 
I,f yes ,, please describe ,, , ..,..„,. . , . . , . . ,., , , , , , ,., ............. 

- Leachate on site treatment Yes pi 
If yes ,, please describe ...,...,*.,„.....,.,.,.,„,,..,...,.. . , 

- Leachate off site treatment Yes Q 
If yea , please describe . .♦,...,,,,.,.,„.,,.„,..,,,- 



601 P 

602 P 

603 p 

604 p 

605 P 

606 □ 

607 n 



Others 

Era- 

Describe 
..l^icuJJtijrai, 



No m 



No 0' 
No 



" ( 
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g. Reco'mHcndatio-ne for Certif Icatlon ; 

Co'ndlclons: 



^}^. A" .':^^ .^. .=^k '^t'^[ F?™!nor;;«rtifi^; 



leasons 



lO'.Envlromeiital Officer: Name: . , ...-^^-^-^n. .... 

Signature: . . / ^^UiJ. . CjjLet^i 

Date thi s fo'inn was completed. :. ..'Qcfccbcr'.igtfa. ..197Q 



To be completed by the Envlroraneiital Approvals Branch 

11. Examined By:....., . r^^^4fi a ■ 

3 --••••.••.-.-...-....„,,,,,,,,,.. .Certified correct 

Dater. ., . .. . . _ 



^ Tv^sp. ^^ s^Mje-A \/is^i,m' 



C^mcmA/i ^ Sir£- ^ L.SS'^E^^.^^ 



B us H- 



0USH^ 



HiQ^Ji iJe 



\tHji:l^ux 




TWSP, J Ra,^£> 



S c ^ 



A. ^A/ C» 



muji^ 






o,^ 




\yin ^ol- o-^ 



Hay 6, 1986 



%^ 



Towio ship' of Bexl mf 
Coboconk, Oirj'tarlo 
KOH IKO.-.:-. --^•,,<^^:^ 



At tent Ion. I 



Helen Russell 
Clerk -Treasurer 



Dear Mrs. Ros^selli 






R©i Propom.©d Sale-of -FoTmer Landfill Slt« 
Parts of Lots 35 and 36, Front Raing© 
TO'^nshiD' o^f Somgri>-:llle 



In response to '^oyr letter of April 23th, 1986, regarding the 
a f 0^ r ©men t i o n ed -' %u bj &c t , ■ p 1 ea se be a dM i s ed that s ■■ ' . 

(Dour files indicate that the subject property w^as u-sed as a 
landfill site from March-17, 1971,. to August 20! , 1974. 

C2)under Sect ion 45 of the Environmental Protection Act, "No use 

shall be made of" -land or-'land covered hy water which has been 
used for the dispos.al of waste within a" period of twenty -five 
years f-rom- the- year ■■•■in' which- such -land ceased to be used unless- - 
the approval oif the Minimter for the proposed use has been given. 

R.S-0...-1980i-,-c,*.14ip-mi45,, -and ■ • 

C3)it is our feeling that the ownerCs) of the subject property 
have a moral obligation ■ to inform^^'the prospective buyer of the ' 
previous use of the property, the liabilities, and of the 

restrictions--for-.-i ts •future--u«#,-^ < ■.- ■■ - -■■■■ ■-.- 

It is our understanding that the prospective buyer is Hr , Guy 
iMi tchell, -wiho plans to use •this property to •redirect runoff away 
from, his present property and dwelling. As noted in the 

foregoing, any ■ use" of^- the -subject property miust receive approval- 
from this Miiniatry . 



Continued* • ./2 






Helen Russell -2- 



and/or your solicitor. '^ ^^ ""^ ^"<="> "e made to the Municipal Act 

TSdt.Z: ar^hrrof^fc'i*""'/^^^^^'"^ t^s^atter, please 

Yoyirs tryl^, > ■ 




Clar# Huislner 
EnMiro'inmental Officer 
Abatement East Section 

CRIiibh 

eci Hr. ,H,J., HcBrlda 





iVliinistry 
of the 
Environment 



Ontario 



COMPU'iER UMVENIORY 
OF C 

WASTE DiISPOSAL SITES (LANDFILL) 

Application/Certificate No. 



^ 



321603 



□ 1 - Delete 
2 - Add or New 
3 - Change 



If this Inventory is f.or .Notification, of Changes ^11 in only tte data which 
IS being revised. 



1. Sife Disposition: Active ( ) 

2, Applicants 

Municipal y Provincial { ) 

Namei -QAq«iti1c . site 

Address^ p,n,. r»^ m 



Closed y 



Not Approved ( ) 



Other ( ) 



Postal Code 



City/Pro v.; Kinmount., 'Ontario 



Tele phone; 7D5-488-2571 



If Applicant not Municipal or Provincial complete the following: 
() . ^ 

()■ Corporation: President's Name: 



Proprietorship 

Name, if different than applicant: 



C I Partnership - Name ail p.artners: 
(i) ■ 



(ii) 



3. Land Owner: (if not applicant) 
Name: 



Address: 



i$. 



Lessee (If applicable) 

Name: 



Address: 



5. Site Operator ■■■ 

Name: Ja^D^ Gill 



Titlei 



Addressi R.R, > #1,. Kirkfield, Qntario 
6. Site Lccati'oni: ■ * ■ ' 

IVl,unicipaIity Name: Sotmerville ^township 
From Plan of Surveys 

_ Mun. Name :_ _ Samerville Towishipi 

Concessioin: Frait Raiige 

Lot No: " 35 and 36 " 

Street Address: " '■■ 



Municipal Code 85 



Municipal Code 85 



Part of Lot: 35 .and 36 



( -2- ( :. 

7. Geocode 

• Zone ' Easting ... Northin g _ _ 

g. Site Characteristics and Waste Category , , 

h. Rate at which site can receive waste per day. ..' 

{ ) Tonnes • . C ) Tonnes 

Domestic 60% ( ) Cu. Metres ' f Coimim€rcIal 25% ' ( ) Cu. Metres 

it - 

' "^ ' Tonnes • () Tonnes 

Liquid Industrial ( ) Cu, Metres Hazardous^ C ) Cu, Metres 

"""() Litres '" C ) Litres 

C ■) Tonnes ( ) Tonnes 

Non Hazardous Soiid Industriai_3% ^ ( ) Cu* M;etres - Other l,Qi% ' ( ) Cu. M^etres 

For each Categwy of Waste List the Class Numiber as per MO€ Classification 
. : Gyideiines. 



190 

B. iNuirTiiber of days/year the site is open 20 hrs./iipnth 

C. Population served 1.0 QQ 



D. Names of all municlpalities/miajor inindustries intended to be served by the site 

1) Cbtooonk „ ';, *'? *)_ _^ ^ _=__ 



!• 



2 ) Sanmeryille Tbwiship '{ 5) 

. 3. 1. " ' -:. ' ___^_^ 

E. Total area of site 3.6 ^Hectares 

F. Total area to be filled n/a Hectares 

G. Estimated capacity of the site n/a Tonnes or ^ Cu. M,eters 

9. Control System . '■- 'V: 

a. Monitoring, for - Gas 9."^^^ -Groundwater m^^l - Surface Water ^^^^ 

b. Control system f'Or -Gas V^'^^f^' - Gas utilization ()jsji,",' - Leachate ()-[sio' 

10. Hydrology .'*' 

Author; ________^ 

Date; , ^ 

b. Hydrogeologic Appraisal by the Ground Water Evaluator; 

.Authori ____^ __^ 

Date: 



•r.4 



1 1, A. Coo.ditioiis im Certilication ■. Yes W No ( ) 

B„ Has t'he certificate bee'n registered o^n title Yes ( ) No ^ ■ 

I. 

C. Was there a Hearing Held Yes ( ) No W • 

B, Certificate issyed by M,OE Region ( ) Head Office (jI 

12. A. Date Application was co'mipleted or ciianged Nnv«:^iTihP^r 1R ^ JJ7q 
ii». Date Original Certificate was issued _Mar^LJX-J.971 

C. Date Waste Site Closed anigngt- m^ iqja 

• . ■ * 

;; „ This inventory form was completed by: ./^^y:y.r C^-ljl^^P^-^ 
Approved by Environment Approval Branch for Computer Inventory 



Signed 



K 



;S, 







I 



Oritaiio 



Miaistry ^ inistere 

of the de ^ J 

Environment rEnvironnement g \f^^ 



>\N" I; .- V' 
i>.^' Kl .^' ' Centrsi 
^' Region 



Region du 
Centre 






■January 14, 1987 



T®t 



Frorfti Paul C. 



XAT- 




1-,',^. U'^ ..-^^L 



139 Gieoffl© Slreel North 139 nOTd, rue Geofgi© 

Pelerborojjgh Omtario Peterborough (Ortitarioi) 

K9/.3.Gr K9J 3G6 

43-2972 706/743-2972 



^'r j/, 



^ 



He: 



Closed Landfill Site - Coboconk - 321603 
ijomeriji lle ToMn.:^hi p 



I spoke with Mike McBride about thi<^ <=ite H» Hin^'* k 

M?! K ?, adjacent landowner, Gilbert Mitchell, in 1^86 Mr 

^a^ IJT.l "-"P^"^' ^i^-Ply- As far as the Ree.e is aw;re there 
was no hazardous waste deposited at this site. -i-are tnere 

On the original application, dated March 3. 1971, "wastes to h^ 

fn:?::d'of%'^°:^d1?"h"'''"i' "^^^ ^^^-^ industrial vZ:l^'- 5% '" 

iii^teaa or s-^s and 2/^ hazardous waste. 

Due to the nature of the land (lack of adequate <^.oil rnateriaM 

material' ^t '"" '^°""^^" ^'^ ^^"^^ ^"^ the^in^portaUon of c:ie; 
mc^terial, it is my estimation that a surve--. of the gr ound.-a t r^r 

:n^r^::r.ri^eti.er:ith'thn."-""- ' ^-^^- ^^ssest-o:-.. 

En V i r o nfjfii'en tal Officer 
Aba t ©men t Eas t Sec t i on 

P DC t bh 

cc t D , Sm i t h/R . Ho dg i n s 



be 



, ■111 H ft f 



"lIMUC" ' 



r 



r 



CHAS. O. HOOiGSO'N. Reewe 
Bufmt Rl»er 



'Hl'unicipoCity ©f Cfte 

5oiPiisftip of SomeripiCCe 



C. P, BROHM, ABiCOTor 
Coboconk 



A. A. WILLIAMSO'tyCkrk 

Treaiurcr ,aiad(rt'.Kt Colleelor 



s 



'b' 



Kinmc'iint. Ontario £>¥• S "7 



DR. H. E. GOOD. M,.O.H. 
HBlilbuTton 



^.■27.4// 



J^..:r^^ 32' '^</ E r^SL.Si 







fv 1^'i% ^> ^ 



CxlI^-- ^ 



0.--A 



appendix ii 

mo'e co'mputemzed water well reco'rds 

m:0'E omginal water well :re.cords 

gll water well reconnaisance survey fo'rms 



MUM - .. 
ETC 



LOT 



WELL EAST If^G 
NO! NORTHING 



ELEV 



ET 



• 0,J9« ■ 
VICIOHIA COiUN'TY btl 

CSG KINO WATER STAT PU«P TEaf ItST 
PIA O'F FUUnO LVL LVL R*tE tlfiE M&IfcH 

OAiE DRlL'lEH INS M'ATER FEET 'kIt FEtT ttPH hk/hni USE 



OriNitR/LuG/aCHttN 
DEPTHS IN iFEtl 10 WHICH 
iFORMATlONa KXTkNU 



SOHERVlLLt 
RFC 

RFC 

1 ^C 

RFC 

RFC 
RFC 

RFC 
RFC 
RFC 
RFC 

RFC 

' rtFC 
RFC 

RFC 
RFC 
RFC 

RFC 
RFC 

RFC 
RFC 



lOwNSHIP (CnsTlNUEO,,, ,,J 



28 

28 

i9 

29 

i9 
29 

29 

30 
30 
SO' 

3 
3 

3 
3 
3 

3 
32 

32 
32 



6q- 
5281 

5973 

6q- 
560 7 

bti* 
5797 

4577 

6«» 
6979 

6^4* 
5972 

641- 
2875 

6a- 
35«5 

2a7i 
6ic 

581 1 
feil- 

7009 

£J709 

2876 

35«3 

6U- 
287^ 

6ii- 

«121 

bii- 
267«5 

2860 



6 7 3 8 8 7 
^9yy663 

67391 

b73=?2! 

ij9<;j<j775 

673930 
q9ij:j7i<0 

67^000 

67iJ028 
«9<J'J91 7 

^7 « n b 
0-9^4790 



6 7 « n 6 

u9ij50 i y 

b7ao93 

tl9i+5oe 1 

6 7 a 1 5 
u 9 ii 5 2 

b7iJ 1 90 
i) 9 a 5 1 7 

6 7 a y 3 
ti9iJ550fi 

67iJ06a 
a9ijS27a 

«9q5350 

67y 120 
<j <J q 5 £4 ml 

67^200 
ii9a5350 

to7U?82 

a9i(55il3 

67ui6n 

i|9-i45ft50 
b7u I 74 

a9ii565<J 



850 

eso 

O'lO 

aso 

850 

aso 

BSO 
8 75 
865 
850 
8 SO' 
650 

87 5 
90 
90 

90 

ens 
eso 

85 



Q'7/73 
0^/71 
05/7'1 
09/75 
06/7 « 

oti/ia 

10/71 
§5/77 
lfi/7'« 
09/6 3 
05/68 
(lfl/63 
05/7'9 
05/77 

O'tt/71 
O'S/feT 
0'6/fee 

05/62 
OS/ 10 

0'6/63 
07/65 



2517 
2517 
2517 

1J12 

2515 
2515 

2Si7 
2515 

2517 

1312 

25«a 

1312 
2515 

2517 

1312 

2516 
2517 

1312 
2517 

1312 

1312 



PR 

FN 

FR 

FR 
FR 

FH 
FR 
FR 

FR 
FR 
FH 
FR 
FR 



6 FR 
b FR 
6 FR 



FR 
FR 

FR 

FiR 



ai 
52 

!S 

US 

30 

33 
18 
26 

51 
36 
15 
18 
22 

25 

27 
46 

19 

«6 

15 
16 



25 
20 

a 

m 
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Sample Number HI, Assumed TOE Water Well Record Number 2884 

WATER WELL RECONNAISSANCE SURVEY sheat_of. 



; PROUECT MAH E r,n,h.nrn,nk PROJECT N O 8i8-?.37 

PERSON IWTERVIEMED ^ene Suqqitt RESIDEMCE TexacQi 

DATE August 24/88 TIM E 9:^50 IlNTERVIEMEO^ Bl PM 



:-5 



gW'WER O'F 'WELL : 

Natnie : . ^M .H§PJnt¥,&n. ....... ......... .Tel ephone (B.us. } . . .15.4t3M2 , . 

Address : . ,JaQ¥. SA* .CoMcoriJ<. ..... . . . .. C i nc I . Area Co-dc) (Home) . .154- 334§ 

OCCUPANT O'F HOUSE SERVED B¥ WELL (If other than owner I J 

Name : . . . . fk^ , , MnmyA^. ipMmtl 5. JBQ tiiar. )..... -Tel ephone (Bus .)............., 

Address : Pj.«:etWj JeMde. i/W;Ctbl .at . . .. . . . . C Incl . Area Code) (Homel ......... .-, 

Texaco Statio'n! 

WELL LOCATI 0« : Lot ,...-. Concession. . .... .Township . . . ...... 



WELL CONSTRUCTION DETAILS ; . • ., , , , • ■ . „ . „.• , 

Date constructed .........,.,, .Use. .... . , . . . . . . Contractor ...................... 

Type (dr i 1 1 ed or duig) ...... . . . - - - - .Diameter .......... .Wei 1 Oepth. ...... 

Is well accessible for direct sampling.. .,.,,..... .or Iburied. ............. .. 

'Well conipleted Into Bedrock......... m. Overbyirden. .............. .in 

Screen: 'Yes.... No.... If fes». lenitb.. ........m. Depth to top of screen, ,m 

WELL WATER LEVELS :. ^ _ . 

■(indicate whether measured from ground leva!, or. fromi top of casing) 

Original water level depth. .-»---•.•--«....-..-.•••« .n. ■ -^ -, 

Subsequent water . 'leve'l measurements Cs • ve depths In ra and dates) ..... ..... .........;. 



PUHPING EQOIPHENT : 
■Pump- Type: SuctiO'n-l if t,...,.or iPosItive-su'tmierfeince, — Pumping capacity. . . . ..Age. . . 

How I s yO'U r pump 1 ubr i ca tedl ■ . , . .. . ., -.,-... , . , . . , . . . ... . . . 

Depth of 'inta'ke setting.. . .....m (Or i ginal I ....... -ra Cpresent) Pumping r,ate-...L/s 

Storage tank : Type. - , ....... Capac i ty ...... , . - . . . . . 

Do you have a: 

Chlor inator . .Water Softener . . ..'Water .Fil ter... ....... Fi 1 ter Type ................ 

Water use: :Dofnestlc No...'¥es.., Mo., of persons using water from well ......,.,,... 

Livestock No; .. ,Yes . . . Mo'. of 1 Ivestock watered f rom wel I ..... . .■ . . . . . . . . 

Lawn watering Mo, ..Yes Other...... .... Arount .................. 

Equipment: Indoor plumbing (e.g. shower, automatic washer, etc.)........ -. 

Private waste and water disposal : Type (septic tank, «tc,) .... . ...... • • - - - - * 

Distance t:o.i«iell .._-__.,...... 

Well is (1) Uphill............ C2| Downhill , i3) Satne Grade ......... . 

^'COWitinucd on reverse.,,) 



Samplle Number H2, Assumed MOE Water IfJel'l Record Numter 2'889 

WATER WELL RECONNAISSANCE SURVEY sheet_of^ 



PROJECT NAHE Co.boconk. PROJECT N O 88-2.31 

PERSOiN IWTER¥.I.EWED i ^^s^ry Spry RESIDENCE X 

DATE August 24/88 TIME IZiOQ INTERVIEWED BY PM 



-13 



OMHER_jOF WELL : 

'" Name::..„....J?/I.?EI.... .Telephone CBus.) 

454-3982 



Add res s : . - . ........... ., . ..... .. . ., , ...........( I .oc 1 . .Area Code) (Home) . 

OCCOPAWT O'F HOUSE SERVED B-¥ WELL (if other tha,n owner) ^ 

N:.aipe :...., J1§ T^. .SpTX .. . ,...,.. .Tel ephone (Bus .)........, 

Address :..... ................ .. ...... ..'. C incll . Area Code) (Home) .45 #.-1382. 

WELL LOCATION .: Lot.. . ?^TX ..§P. ...... .Concess i on . ^TPTit . .Townshi p 

Range * 
WELL CONSTRUCT I OM DETAILS :: ^ Weaver Well ,, ■ 

Date'" constryctcd^. . ?R ^fffS. .. .Use... .Domes tic ^ , , . ,, .fentractor . ^DA 1 3 m ^ .". . . . 

Type (drilled or dyg) ....drJllel...... ...... .Diaimeter. ............ ,Wel 1 Beptb. ,...§?. f* 

Is well accessible for direct saropl ing, ................. .or buried.....' ,,.,...•. . 

Wei 1 compl eted Into Bedrock. . J§P .im. Overiburden ... ...... . m, 

S.creen: Yes. NO'.... .If yes., length. .... m. Depth to top oif screeii, m 

WELL WATER LEVELS ; ' - ^ ■ . 

(indicate whether imeasured from froond level, .or frora top of casing) 

Original water level depth.. ........................ ...m- ■ . - . 

Subsequent water level Heasurotienits Cgive depths in im and dates).,......,.....-.... • 



PUHPiMG EQUIPMEWT : 

Pump- Type* Suctlon-lIft.,,,or Posltlve-subraerience.. . .Puimping .capactty... ...Age. . . 

IHO'W i s your puim.p 1 ubr icated? . , . -, , .. „.-..... - .. . .. .. . . . . . . . .. ................ . . . . . . . ... .. - . ... 

Depth of intake setting...... ...m, COrigini.al )....-.. ..re (present) Pumping ratc...,.L/s 

Storage tank: Type ........ ....,..,..,.,... Capac i ty ........,,,,..,....,,........ . 

iDo' yo'Ui have a: 

Chi o.r inaitO'r.^i'9'. . -Water Softener. I§..S Water Fi 1 ter.. .. .^9. . .. Fl 1 ter Type. . . . . ... . 

Water use; Domestic Mo... Yes. X Mo. of persons ysing water from well .,,,,,.,3...,,.. 

Livestock No". A Yes... Nb. of 1 ivestock watered from well 

Lawn water fng iN'o. . .Yes , K Oitter. . . . . i%nount . ....... ....... .. . . 



Equlproent: Indoor .piyrabing C^^.f. s'hower, automatic washer, etc. ).. .WaSP£r,.i ....... . 

dishwasher, shower 

Private waste and water disposals Type (septle :tan.k, etc) .- ..Sept.lA ................. . 

Distance to .fciel 1 , ,19. JJ, , . . . , 

Well is (I) Uphlll.?.\V4^it']^ (2) Dowiilii.lI-..,.,...— .— 43) Same Grade ..... .. 

l(.CKmit I nued on reverse..,) 



Sample Number H3, Assumed MOE Water Well Record Number 11200 

WATER WELL RECONNAISSANCE SURVEY sh«t. 



■ PROJECT MAM;E r.nhnrnnk 




PROJECT NO 


88=237 
X 

PW 


PERSON INTERriEMEDi "^^'^ Spry/Mrs. 
DATE August 24/88 TIME .12:20 


Mite hell 


RESIDENCE 
INTERVIEHEO BY 





OWIER OF WELL : 

Name :....... JFS... M J Mlie3 J, ..................... .Tel eptone (B^us. } . . . 

Address : ......................... . . ....... . ( i nc 1 . Area Code) (Home) 

OCCyPAINT QiF HOUSE SERVED BY WELL (If other tha.ii, owner) s 

Hame,:; .... W.^ . . K\XQ b^Xl ..,....,,....,.,...,. . . . - . .Tel ephone (Bus . ) . . . 



Add ress :....*...........,,...,. ,.,.,.,.,...,.( I nel . Area Code) (Home) 

'WELL LP CAT! ON .;: Lot . ... T .?. . .1 . . Concess I on ,fS9 Vk „ ..... Townish I p ..... . . 

"^ Range ' 

WELL CONSTRUCTION DETAILS: 



Date constructed . !'\^,^ . kl/M..\Jsi^, ,.K . . Contractor,. . . feAXer. .......... . ... .. , . - 

Type (drilled or du,) J^^]?^., ...,,...,,,,. ma^mr.t}/AA^ :M.U Depth.. ?K,ft ., , ^ 

' ' is weTl acceisible for direct sainpl ing*... ................ ...or burled.,.,...,.-........, 

0-1 ft of topsoil 

Well compieted into Bed rock.... Y.e.S.....m., Overburden..l-4. /.t .Of. Cldy. . . .m „ ,, 

Screen.: Yes.... No..,. If yes, lenith.. ......... ..m. Depth, to top of screen. ... .m 

WEILL WATER., LEVELS : 

(lindlcate whether Kneasiuredl frora, ground level, or frorai to'p ©f easing) Pumpinq ' rate* 20 GPH 

OTifilnal water level, depth..* — 90'-.f.t.,... .......nn. Duration of pumping: 1 hr 

static level : 31 ft 

Sybsequent water level meaisurenents fgive depths In ,m and dates),,,,,-. ..... 

. ■ Water level end of pumping: 60 ft 

PUHPIMG EauiPHEWT : ^qj^, ^j^^^ Water, rotary method of 

P,iu™p Type: Syctlon-l ift.. ..or Positlve-submergience. .. .Pumping capacity.. . ...Agie. . . constructior 

How i s- yo'ur pomp 1 ubr i ca ted 7 .....,.,..,.,,.,....-.,,,,.,.,.,.,.....,.,....... . — .... 

Oepth of intake setting....,,. m (Original). ...... .m, (present) iPumping rate....L,/s 

Storage tank: Type..., Capacity............................ 

DO' you have a: 

Chlor Inator . KQ . .Water Softener . liQ . . . .Mater Filter. M , . , . F 1 1 ter Type . . ..... 

Water use: Domestic Mo. ..Yes.^', NO'. of persons yslng water from well .... X .,...,, . 



y 

Livestock No: ..Yes... No. of livestock watered from well 

X 

Law water ling No. ..Yes... Ot'ber.. .., ATiio.unt. ...... . 



Equipment: Indoor plumbing (e.g. sihower, automatic washer, etc.) . . :?.".O.Wer^_wasr!e.r 

Private waste and water d Isposa 1 : Type (sept tc tank,, -etc. ) , ^f PAlC ..,,.,.,.........,.. 

Diistance to ,wel I ....„,|5 . ft. , 

Well is (1) Uphill.......... (2) 0©wiihI.ll„,S-lJ,at].tJi4.. m Same Grade ... , ,. 

Icont i nued onn reverse . ,, } 



Sample 'N!U!m,ber H4, Assumed MOE Water Well RecO'TcJ Number - No Number 

WATER WELL RECONNAISSANCE SURVEY sheei_of. 



; PROJECT NAME Coboconk 


PROJECT NO 88-237 


'■ PERSO'N INTEP lEyED Co ^ 1 senL Li SCBiUbe 

DATE August 24/88 TIME .10:20 


RESIDENCE Store 
INTERVIEHED BY PW 



OWNER Of WELL : „ „ ^ , 

— — — ^— ^ d54-140T 

Name : . , . . . . . ., PM Ml Jm^. - ........... Tel eptone (Bys . ) . .:/. ....'.,.... 

Address:.... JM.^iJJl^OrM.Store.^,^ ^ ^ |i„^l , ^rea Code) (Home) . .! 54-887? 

OCCUPANT Of HO'USE SElRVED BY WELL (If ©ther than owner) J 

Name :.........,., ,,..,,,,.......,.,..,......-.,.. Tel ephonc (Bus . | 



Address j . . . , , ....,-.........-.-..-.■,.. , C 1 ocl . Area Code) CHome) 

WELL LOCATI ON • Lot .......... , . . Concess i on . . . . ... . Townsh 1 p ..... . 



WiELL COHSTIRUCTIOM DETAILS: ,, .-,.',:.. i. . 

Date construeted .....,....,.,.. .Use. ... ■ Co^nitraictoir . ... ........ 

Type Cdrl' 1 led o^r dyi§) . ,.,,...... . .. . . . . ,,...,,, .Dlaime/ter . . . . Wei 1 .Depth 

Is well accessible for direct sannpl Ing.. . ,...,,... .oc buried. ........... 

Well completed ioto Bedrock... ,..-.,... -w. Overburden.................. m 

Sc r een : Ye s - . . . No ... . If yes , I engt h . . . . . . . . m . Dep th to to p o f s c r een . :m 

WELL WATER LE'VELS l ' _, ► . 

(indicate whether .measured f rora -groynd level,, or froitni top of casingi 
Origilnial water level dcptli.,. ..m. 

Sybsequent water level meaisyrefflents fglve depths In in and. dates),............,,.. 



PUHPIHG EQUIPMENT : 

Pynp Type: Suction-lift.. ..or iPos 1 1 ive-:suibirie.rgence. ,. .'Pumping capacl ty. , . ..Age.. , . 

How' Is ■your pump lubricated?. .................................................. . .. , 

Depth of intake setting, ...im (Original) ..... ....m (present) Pumping rate.....L/s 

Storage tank: Type .... . . . . , . . — . . ......,., , , . -, Capac i ty .,..,..... .... . 

Do you have: a: 

ChlorinatO'r..... .Water Soiftener., .... ..Water Filter. .. IF I Iter Type . . .. .. 

Water use: Dome:Stic iNo...Ves-.. IN,o, of persons using 'water from well ,,,.,......,. 

L i vestock No". . .Yes . . . No . of 1 i vestock watered f rom 'we 11 .,..-........,. 

Lawn waterfing No. ..Yes... Ot.her,. . .. AriO'Unt ................ 

Equipment: Indoor plumbing (e.g. shower, autocnatlc washer, etc. | ....,.-,..,..-..,. - 

Private waste and water disposal:: Type (septic ta-nk* etc.) — ......... . .. . ., 

Distance to Mel 1 ...,«..,., . . 

Well is (1) Uphill.......... (2) Po%«ihll.l^,...,..*.^— * Ij) Same: Grade ......... . 

Iconiitinued on reverse,.) 



Samiple Number HS, Assumed MOE Water Well Recorcl Number 5012 

WATER WELL RECONNAISSANCE SURVEY sh*«t_of. 



■ PROJECT NAME Co bo conk 


PROJECT MO 88-237 


PERSON INTERVIEMED Leslie Frances 
DATE August 24 /SB TIfC 10:40 


RESIDENCE ^ 
INTERVIEWED' BY PW 





OVINER^OF mil : 

name: k^s] JE _FrajlCeS, ^ _,^ Tcleptooe (Bys. ),..,,. 

Address : , . , . , . . . ..... ( incl . Area Code) (Home) .1,^5-1262. 



OCCOPANT OF HOUSE SERVEO' BY VEIL (tf o^ther than owner)' 

Wa.me: . . 1-ft^lJ e,wl;.i:§P,ftftS,,. .*...,. . .......... .Telephone (Bys.) . . , 

Address: ....•.,...,..,•-.... ..i .........».*.,■....., (Incl . Area Code) (Home] 

WELL LOCATl ON: Lot. J.^lX .I'Q'.t A§ . .Concess ion, . Z .... . .Township. 



MELL CONSTRUCTION DETAJtS: 

D'ate constructed.,,. .,,,..... .-U'se... .. ........... .CO'n tractor. .............. 

Type (drilled or dug).......,..,, Dlaimeter, ......... .Well D«pth, 

I s we ! 1 access i bl m for d i rect saimp 11 ng . .^. ............. . , o r bu r i ed ..... . . . . . . 

Wei 1 compi eted intO' Bedrock. ,...,..... ,m. Overbu rden ................ 



Screen* Yes.-.- NO'..,. if yes, I eogth.. ......... .mi. Diepth to top of screen. ... ,ra 

WELL WATER LEVELS ; 

Clindicate whether measured from ground level, or fro« top of casing) 

Original water level depth.......... — . — ,.,-ra, .: 

Subsequent water level ■■iiieaisyreiients (give depths In m aind dates)........ ....... 



PUHPING EQUIPMENT : 

■ Pump Type: SuctlOin-llft.....or Posf ttve-sul»me.rgeiii:ce. . ..Pumping capacity.. ., -Age, ,, 

How i s yoor pump 1 ubr icatcd? . . — ............,....,..,„..,,..,.,...,.,............. 

Depth of Intake settiftf... ., , .m COrlglnal) , .. , . .,,,m {present) iPuraping rate.,..L./s 

■Storage tank: Type. ........................... Capaci ty ....... . . . ...... . . . . , . . , 

Do you have a: 

Chi or I na tor, .... .W^tcr Softener.... .. ..Water Fi Iter. . . -Fl I ter Type. ............ 

Water use: Domestic No... Yes,. \ MO'., of persons using water fronii well . . .. .1,. , ,, , . 

Livestock .WdlAYes,,, No. of 1 ivestock watered from, 'well .,.,,.,.,.,..,. 

Lawn watering Wo. Kycs, . , Oitiher . . . ,.,.,,.,... teiount. , . . . , 



iqulpraent: Indoor plumbing (e.g. slbower., automatic washer., etc. ) . .S.nQW'pf. 



Private waste and 'water disipO'sal ::: Type 'Cseptic ta'nk, cte.) . . .S.e'Pt.l..C 

37 ft 



X. 



Distance to< Mell 
Well Is '(I) Uphill ... (2) Downhill ......*.. ij] Same Grade 

fc50*it i nued on r ever se .. . ) 



Sample Numbers#6 andp. Assumed MOE Water Well Record Mumber 6955 

WATER WELL RECONNAISSANCE SURVEY she.t_of. 



; PROJECT rifiM E Coboconk PRO'JECT ni p 88^,?37 

PEiSO'N INTERVIEWe ^^^^^ Webster RESIDENCE X, 



D^ATE August 24/88 TIf C 1:30' IHTERVIEWED BY PW 



OyHER OF yELL : 
u Eai^l Hughes t«io„k^o» in... \ 



Add ress :.......,... ............ . . ( i nc 1 . Area Co^de ) ( Home) .{105, 1 . 4 5^ - 3 944 

OCCUPANT OF HQiUSE SERVED BY WELL (if other than owner): 

Uanm : . . , - .!§ FX .UU Uk&^ . . , Tel epho^me (Bus . ) . . . • .... , 

Address t , . ........... ...... .......... ( incl . Area Co'de) (Horae) ............. 

WELL LO CAT I OH : Lot . ..... . Concess i on . . . Townsh I ip . . . . . . . . . .. . . . . . ., . 



WELL CONSTROCTilO'iN DETAILS: ,. ... ' Lenridge Well 

Date constructed. 11 Jlft4rS....Use.................Contracter..R^^ 

Type (drilled or diug)..,^rjlll^ ....... .Diameter. ......... .Wei 1 Depth. . AQO, ^ 

Is wel 1 accessible for direct sanpl ing.PPJTQi:§t^.QQypnor byrled. . . ... ........... 

Well completed Into Bedrock.. ll I. .... .,ra. Overburden. ..................... .m 

Screen: Yes..., .Mo.,.- If yes, ienfth,, ..,.,.,,,. mi. D'epth to toip of screen.,.. .. ,m 
WELL WATER LE¥ELS : 

(indicate' whether measured from ground level., or from top of casinf) 

Orlgln.al water level depth... ,..»...,*..-*... *..*--.*.♦.»., ■ • ■ ' . ..■ 

Subsequen.t water-level measureHients (give .depths i.rii m an.d^ dates) ................ .... 



PUHPING EQUIPHENT : 

Pump -Type; Suctrofl-l f ft, . ,. or . Posit ive-subraergeiice.'Q: , .Pumplnf capaci ty. . . , .Age. . . 

How I s your purap 1 ubr |.ca.tedl ................... ... .................. — .............. 

Depth of Intake setting,,., m (Original)........™, (present! Pumping rate....L/s 

Storage tank.: Type ...,,.,..,,.,,,.,.,,..,.,,. Capac i ty . . . ,.,..., . ,.,,....,...,., , . . , 
D'O you have a: 

Chi or inator . 39. .Mater Softener . . . L, , . ..Water ¥ 1 1 ter. . .X .... F I ! ter Typ..e ,,....., 

Mater use: Do:niestic .No... Yes.. ^. Ho. of p.ers.o.ns. using wia.ter from well ......4.......... 

X 
Livestock No".. . .Yes. . . No, of I rvestock watered from we 11 .................. 



Lawn watering No.. .Yes... ^. Other,,........ ... .Amount.-... 

Equipment: Indoor plumbing (e.g. 5howe.r,, aotomatic wais-her, etc.) 



Private waste and water disposal: Type Cseptlc tank, 'etc.) ... .Septi.C ,.........,.., ,.,, 

i I stance to. Hel 1 , A5- fi ..... 

Well is (1) Uphill.....,.,,. (2) .Downlii 11-..,.. ..*,... W Same Grade .... .\.. ., . 

(cxjfiit i n.ue.d on reverse,.) 



Sample Number H7, Assumed MOE Water Well Record flumber 5011 

WATER WELL RECONNAISSANCE SURVEY shee._of. 



i" PROJECT NAME Coboconk 


PROJECT NO 


88-237 
X 

PH 


PERSQiN INTERVIEWEO' ^^^^^ ^^^'^^ 
OATE August 24/88 JWE UilQ 


RESIDiENCE 
INTERVIEyED BY 





OM'NER O'F WELL : 

Name : , . . P\3lM . k Ml 1 PiU Jdter. ...... ... .Tel ephone {Bus .)............. . 

Address :.............,..... . . ( Incl . Area Code) CHome) .1'54r.l263. 

OCCUPANT OF HO'USE SERVED BY WELL (if other than owner): 

Name; : . . . Mm . k Ml 1 01^ M^keT. ... . .. . . , . .Tel ephone (Bus .),........,.._,, 

Address I ,...,,.., „ , ., . , — ....,.........*, . (Incl . Area Code) (Horael „.,.,,, , , „ . , 

'yiLL LOCATIOW : Lot. .P§X.t .36 , . .Conccssiofi. ., .. . Z , . , . , .ToiwiiShlp. . . . .......... 

WELL COMSTRUCTIOM DETAILS: : - . . 

Oate constructed .... ki JMFlm^. ............... .Contractor. ^PTM .. ¥?M^T, ..... 

Type Cdri 1 led or dug) , ..^L .'^ . . , . . Blameter . . ¥e1 1 Depth. ?Z .f !^ 

.,.,, - ,,. ^ ,. concrete covered . _. . - . 

Is well accessible for direct sampl ing.. .....,,.....,.* ..or buried. ..... .,«.*..<•• 

Vpc 

Well cocnpleted Into Bedrock.. .'.=r.. . ....m. Overburden.. ........... ., ....m 

Screen: Yes.... Wo.... If yes, length,.,,. -nn.' Depth to top of screen,, ,.,m 

WELL WTER LEVELS - 

(indicate whether imeasured from ground level, or from top of casing) 
Or ig ina 1 water level depth. .m. 

Subsequent water level itneasur'ements (give depths -In mi and dates),,,.,...,,..,...,. 



PUHPIWG lEqUIPrtENT : 

Pump Type:: Soction-l if t.,.,or Positive-submergence,. ..Pymping ca:pacl ty. ., .^Age.? . months 

How is your pump lubricated'?.. .................................................... . 

Depth of Intake setting..-.. — m COriginaT ).,..., ..m Cpresent) Pumping rate.,-.L/s 

Storafe tamk:: Type, ,.,...... .....,.,, Capacity-. • " 

Clear "n' Fresh 

Do you have a :: c , , „ . , 

Env|rog.ard Products 

Chlor I nator- .^° . .'Water Sof teiner . . Ji°. ., .Water F 1 1 ter, . Z , IFil t«r Type . IM-. . . 



X 1 

Water use: Cto'imcstlc NQ'...Yes... No. of persons using 'water from well . . .% 

X 

Livestock No". .".Yes. . . No. of livestock watered from well ....... 

Lawn water ing No. c^. Yes , - . O'ther ................ AtW'Unt . ............ 

Eqoipmefl't : Indoor plu:tii.lblng (e.g. sihower, automatic washer, etc.) . S.n;.OWer^ ^ 



Private waste and water disiposal: Type (septic tank,. -«tc.) . . .^^.Bt] f, 

iistance tO'. we:! I ...,..,.52. ..ft. . 



Well is (1) Uphill.............. (.2) Doirfnh 1 1 1,... *,*.*».,,. |j) Sarnie Grade K 



Ccofit inued on reverse.,) 



Sample Number H8, Assumed MOE Water Well Record Number 8778 

WATER WELL RECONNAISSANCE SURVEY sh«t_of 



■ PROJECT nmi Coboco'nk 


PROJECT NO 


88-237 
X 

PW 


PERSON IMTERVIEWED ^°'^" ^^^^^^ 
OATE August 24/88 TIME Jl:30i 


RESIDiENCE 
INTERVIEWED BY 



O-WNIER O'lF mil ;. 

Name : . JQ'hA Mt 3 JPl^ . . ........... Teiepho^ne (Bus . ) . . ,. . 

Address; . ...,,.,.,...,.,.... . , . . . . . ( I ncl . Area Co-de) (Home) 454-3 11 2 . 

OCCUPANT OF HOUSE SElRWiED BY WE'LL llf other than owner) s' 

Name : . , . Jaho , MSMs . ......... . ., ..,,..,.........,. .TelephO'nre (B^us . ) . . . ., ....... 



Address : -" — •,,,,„....,,...,,..... — ........... C Incl ,. Area Code) (Homel 

WELL LOCATrO'N: Lot . . fMk M, . . , . .Concess Son. .... 7. . . . . , .Town,sh I p. .... . 



WELL CONSTRUCTION DiETAILS; ,.,-,. 

Date constructed I ,jea fS , . . . . Use, .. il ....... . Contractor 39T^X )!f?yfi.^,, . . . . . , 

Type Cdrllled. or dug)..4c1]JM. ........... .Oiameter..6r8 AOCh.Wel I Depth. JA .ft 

Is 'vieTl accessrble for direct sainpT ing,. .. il'P,,.*,. ,,,,.. ,or buried. ,,,.,,.,.,,,,,. . 

Wei 1 compl eted into Bedrock. . ..fes , , „ , . ,«. , • 0¥erburden,. ................ 



.m 



Screen: Yes.-.. No . If yes, ienigth., .......... ..n. Depth tO' top of screen. ... .m 

WELL W,ATER LEVILS : 

(.Indicate whether measored fronni ground leveTi or from top of casing) 

Original water level depth.. .Aft.. fL J;':Qm:.gmyol...:n, . ■ . . 

surface when drtnied 

■Subseqyent water level imeasurero.ents (give depths In m and dates) .. ..'^ .......,•..,.. . 



PUMPING EQUIPHENT : 

Pump Typei Suctioni-l rft.....or Posit Ive-subniergence. . ..LPiympIng capact ty... . . .Age. . .^'^^^^^ 

■ How is •yow pump lybrlcatedl Sff J M .bfinlng?. ......... . ................. 

Depth of intake setting.. ... .,m (Original), ...... .m {present) Pumping rate....L/s 

Nn 
Storage tank : Type — . . . . — ................... Capac I ty . . . , . ■. . . . , . . ,. ,. . . . . . . . . . .... 



Do you have a: 

Chlor inator. fe . .Water Softener . ,. M , , .Water F i 1 ter . K:0 iF i 1 ter Type .... . ........ 

Water use: 'Domestic to...Yes,^. - -No- of persons using waiter from- well .,.?..,,..... 

Livestock No; ..Yes .a. No, of I ivestock watered from well .....J......... 

Lawn wa t e r I ng Mo- A . Yes . , . Other ........ . . .... Anoun t ...................... . . 

Equipment: Indoor plumbing (e.g. sihower, automatic washer-, etc.) . .W§.S,lh,QC#. totbtpi>- 
no' shower, dishwasher 

Private waste and water dlsposali Type- (septic tan-k, -etc..) . .^fP-^.V. ................ .. 

44 ft 
:D 1 s t ance to .Me 1 1 ......-'.. 

W-ell is (1) Uphill .... (2) .DowiihiJl,,..-,.-,*****.. U) Same Gra.de ... ..^. .... . . 

'Ccontinued o.ni r.e:vep^.p. . .1 



APPENDIX HI 

BOREHO'LE LOGS 

HAND AUGER BO'REHOLE LOGS: 

MO'NITO'R DETAILS SUMMARY 
SLUG TEST ANALYSIS PLOTS 



B R E H L E 


LOG 


PROJECT NO. 


88-237 


BOREHOLE NO. 1 


PROJECT NAME 


Coboconk Waste DisDOsal Site 




DATE 17 August 1988 
GEOLOGIST PW 


Coboconk. Ontario 


CLIENT 


MinJstrv of the Environment 




ELEVATION 280,79 masl 





DEPTH 
(m) 



1 - 



Sgg 



2.1 2 






4- 



10— 



lO'J 



a: 

a 

11 



^OT 



5S 



M 



^^^ 



■T J^ ^I * ^ 



§8S 



*;[r|i^i 






^ 



STIATIGRA'PHIC DESCRIPTION 



LIMESTONE (Gull River Formatio.n) 
Grey-Brown, fractured with Band, shale and clay 
sen ma 



Grey, fractufed with clay learns and ■horizoiital 
shaley partingi, some vertical fracturei with well 
develop«d cryBlals on fracture facas,, fint to medium 
grained, laminated, foasilifetous 



NQ corehole terniinated at 10.7 m in fractured 
limestone. 



H H !^ 

H <E ^ 

O Ul 

i: Q 



^ zj 



1 II 



« ^4«Si>( # 






SAMPLE 



NQ 
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NQ 



NQ 
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3 
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80 
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90i 
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100 
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48 



Penetration 
Resistance 
N VALUE 
(Blo>vs/0.3ni) 



10 20 30 40 



60 



86 



Water 
Contejit 

(%) 

WcP 



1 (~ 
10 20 30 



P-Piexonieter S-Standpipe G-Gas Monitor 



H Gartner Lee Limitedl 



B R E HOLE 


L G 


PROJECT NO.' 88-237 


BaHEHOEE NO. 2 


PROJECT NAME 


Coboconk Waste DisDOsal Site 


DATE 18 August 1988 

GEOLOGIST PW 


Coboconk. Ontario 


CLIENT 


Ministrv of the Environment 


ELEVATION 276.98 maslL 





DEPTH 
(ni) 



1 - 



3- 



4 - 



7- 



S- 



9„1 9 



^S 



STRATIGRAPHIC DESCRIPTION 



LIMKSTON?: (Gull River Formation) 
Grey, fractured with shaley partinf and VU|gy 
sections, fine to rnediym grained, larninated, 
fossihferoua 



NQ^ Co'T'ehole terminated at 9.1 m In fractured 
liinettone. 



M <I i; 
O Ul '^ 

I II 






4- 



j_ 

i 



SAMPLE 



NQ 



NQ 



NQ 



NQ 



NQ 



NQ 



NQ 



100 



100 



100 



100 



10«0 



lO'O' 



100' 



19 



31 



5frH 



75 



SO 



88 



79 



Penetration 
Resistance 
N VALUE 
(niows/0.3m) 



1 I 
10 20 30 40 



Water 

Content 

(%) 



10 20 30 



P- Pie 7.0 meter S-Staiidpipe G-Gas MoiiiitO'f 



H Gartner Lee Limited 



BOREHOLE 


L G 


PEO'JECT NO. 


88-237 


BOREHOLE NO. 3 


PROJECT NAME 


Coboconk Waste DisDOsal Site 




DATE 18 A'URust 1988 




Coboco'nk., O'ntario 




GEOLOGIST PW 


CLIENT 


Ministry of the Environment 




ELEVATIO'N 276.94 m^asl 





DEPTH 
(m) 



STIATIGRAPHIC DESCRIPTIO'N 



tr 0) 
o _i 

H H 
H <I 

z H 
o UJ 
E Q 



•4 Z 



T Tl 






SAMPLE 



Penetration 
Resistance 
,N VALUE 
(Blo-ws/0.3m) 



1 i r 

10 20 30 40 



Water 

Cointent 

(%) 



T — r~T~ 

10 20 30 



0.3 



SANDY SILT TOPSOIL 



1 - 



gi^ 



^^ 



UMKSTONF. (Gull River PV.rniation) 

Grey, fractured with shaley partings and mud seams, 

Hrie to medium grained, laminated, fossiliferous 



r 



^ 



gag 



m 



^ 



s§ 






5— 






S^ 



m 



ma 



^ 






^1^^ 



^ wg g I 






?^ 









^ 



9.1 9 



N'Q Corehole terminated at 9„1 m, in fractured 
limeitons:. 



P-Pieiometer S-Standpipe G-Gas Monitor 



'f "j : ; 



-3 






> ■ ^ .-"- 



NQ 
NQ 



NQ 



NQ 



NQ 



NQ 



NQ 



80 



100 



100 



100 



100 



41^ 



4S 



fl 



74 



80 



H Gartmer Lee Lim;ited 



BOREHOLE 


L G 


PEOJECl NO'. 


88-237 


BOEEHOLE NO. 4 


PROJECl" NAME 


Coboconk Waste Disioosal Site 




DATE 19 August 1'988. 

GEOLOGIST PW 


CLIENT 


Coboconk, 
Ministry of 


Ontario 




the Environm,ent 




ELEVATION 280.30 masll 







01.2 



3- 



6- 



7- 



8- 



9.1 9 -'2. 









s& 



^ 



^ 



STRATIGRAPHIC DESCRIPTION 



ORGAJNIC/SAWDY TOP'SOEL 



/ 



Tan-Birown to Brown, saDd, gravel, iiltj glass, rubble, 



LIMESTOME . (Gull River Formation) 
Grey, fractured with shaley partings and vuggy 
sections,, fine to medium p'ained,, laniiosted, 
fossiliferous 



NQ Corehole terminated at 9.1 m in fractured 
lifnesiO'ne, 



O J s 
H '<E % 
o llil - 



fta MS 



SAMPLE 






ss 

NQ 
MQ 

NQ, 
NQ 



60 



iO' 



,1,00 



Penetration 
Resistance 
N VAf.Ur 
(B]Qw-.s/0.3in) 



loo 



100 



54 



56 



©f 



74 



i 1 I r 
10 20 30 i>0 



>E] 



Water 

Content 

(%) 



10 ?0 30 



P-Pieiom,eter S-Standpipe G-Gas MonitO'r 



EB Gartner Lee Limited 



TABLE 1: HAHD .AUGER HOLES 

Coboconk Waste Dfs,posal Site (88.-237) 



AH-1 



01 - 0.1 Sni iDark broun, clayey silt till yith orgamic 

'matter 
Gias reading = Oi 



AH -2 



- 0.,25ini Brown, silty saind fill (roots., refyse - 

glass) 
01.25 - 0.4i™ B:irown, saindy si It/si Lty sand fill (refuse 

glass, briekl 

Gas reading « Q. 



AH -3 



Oi - 0.15™ irown, silty saind fill 

01.15 - 0.25ra Brown, sandy sflt fill (refuse - glass) 

Gas reading = 



AH -4 



- 0,25mi Silty sa^r^ fill (refuse - burnt garbaiae andl 

g I ass ) 
01.25 - 0.30ti Tan-brown, fine to imedfum sand 

Gas reading = 



AH-S 

Q - 0.30m Brown, silty s.a;nd (refuse - glass) 
Gas reading = Oi 



AH -6 

- O.lSm Bilack, organic, saindy topsoi I 

Gas reading = 0' 



I' 



RROiJECT NO: 88-237 



MONITOR DETAILS SUMMARY 



1 BOfiEHOLE 


MJOMITOR 


SCREENED 

INTERVAL 


FILTER 


SEAL 




BACKFILL 


1 
















KH'UR 












|! NO. 


DIMETER 


NO'. 


lYPf 


DIAHETiR 


STICK-UP 


ELEVATIONI 


























(mm) 






(im) 


era) 


(t.o.p.m. ) 


(mi) 




Cm) 


Cm) 




(m) 


(mi) 




Cm) 


C«) 


(m) 


1 1 


76 


I 


PVC 


51 


0'.32 


281.114 


9.8 


- 


8.3 


9.8 


- 


8.0 


8.0 


- 


7.4 


7.4 


- 


1 1 


76 


11 


PVC: 


51 


0:.04 


280.916 


6-1 


- 


3.1 


6.1 


- 


3.0 


3.0 


- 


2.4 


2.4 


- 


II 2 


76 


I 


PVC 


51 


0.22 


277.194 


9.0 


- 


7,5 


9.0 


- 


7.0 


7.0 


- 


6.4 


6.4 


■ 


1 2 


76 


II 


PVC 


51 


0.08 


277. •■087 


4.6 


- 


1.6 


4.6 


- 


1.0 


1.0 


- 


0.4 


0.4 


- 


1 3 


76 


I 


PVC 


51 


0.37 


277.,3Q5 


8.7 


- 


7.2 


8.7 


- 


7.0 


7.0 


- 


6.4 


6.4 


. 


1 3 


76 


II 


PVC 


51 


0.31 


277.315 


4.3 


- 


1.3 


4.3 


- 


1.0 


1.0 


- 


0.4 


0.4 


- 


1 ■* 


76 


I 


PVC 


51 


0.09 


280.388 


i.8 


- 


5.8 


a.8 


• 


5.5 


5.5 


- 


4.9 


4.9 


- 



MIOTE: t.o.p.m. - TOP OF PIPE UN METiES 



PROJECT iNO^: 88=237 COBOCONK LANDFILL 



WATER LEVEL DATA 



B.IH. 
NO. 


GROUND 
ELEV. 


MiONITOR 


18-AUG-88 


19-AUG 


-88 


23-AUG-88 


24-AUG.8S 


25-AUG:-88 


11-N0V-8a 




































NO. 


TOP OF 


TYPE 


DEPTH 


ELEV. 


DEPTH 


ELEV. 


DEPTH 


ELEV. 


DEPTH 


ELEV. 


DEPTH 


ELEV. 


DEPTH 


ELEV. 


', 






MONITOR 




BELOW 




BELOW 




.BELOW 




BELOW 




BELOW 




BELOW 




' 






ELEV. 




T.O.P. 




T.O.P. 




T.O.P. 




T.O.P. 




T.O.P. 




T.O.P. 




!J 










(m) 


(m) 


(m) 


Cm) 


(m) 


(m,) 


m 


(m) 


m 


(,m) 


(im)i 


(im) 


1 


2i0i.79 


I 


2SL11 


P 


2.41 


278.70 


2.46 


27i..65 


2v65 

[ 


278.46 


2.75 


27S.36 


2.57 


278,.54 


L74 

t 


279.37 


1 


280. i7 


n 


2S0J2 


S 


1.99 


278.93 


2.15 


278.77 


2.33 


278.59 


2.31 


27B..61 


2,22 


278.70 


1.43 


279.49 


2 


276.98 


I 


277.19 


P 


- 


- 


3.86 


273.33 


- 


- 


5.10 


272.09 


5.12 


272.07 


0.29 


276.90 


2 


277.00 


II 


277.09 


s 


4.14 


272.95 


4.09 


273.00 


4.20 


272.89 


4.24 


272.85 


4.24 


272.85 


0.13 


276.96 


3 


276.94 


I 


277.31 


p 


- 


- 


- 


- 


5.61 


27L63 


6.21 


271,10 


6.28 


271.03 


0.78. 


276.53 


3 


277.01 


II 


277.32 


s 


- 


- 


3.48 


273.84 


- 


- 


DRY 


- 


DRY 


- 


0.71 


276.61 


4 


280.30 


I 


280.39 


p 


- 


- 


- 


- 


6.49 


273.90 


6.97 


273.42 


6.96 


273.43 


3.34 


277.05 



NOTE: S - STANDPIPE 
P - PIEZOiMlETER 
T.O.P. - TOP OF PIPE 



SLUG TEST HNRLYSIS - HVORSLEV'S METHOD 



H-h 

H-Ho 



1 (5i™i 


L« as t 


Squares 


Rag 


rnrnmimn Hnmlym 


[s INSTRLLRTION IDs l-I 


1 < B 

.a - 


\ 






^ 






K « d InCmL/D+n + CmLXD) ) 3 


.7 -1 












A 


8LTq 


.f - 
.5 - 






\ 


.^ 




A 


d — 51 mm 


.4 - 








— 


— 


\ 


V ^ 


D =^ 7B mm 
L "^ 1500 mm, 


.1 " 














To- 6.923E+01 s 


.2 - 














s^^^ m - 1 .00 
\>. K - 1.2E-0S m/s 


, 10 - 
,.09 - 

.01 - 














+ ^\ 


.07 - 














\. 


.0S - 












\>. 


.05 - 














\s. 


.04 - 














\«. 


.03 - 














^\ 


.02 - 














\^ 


.01 - 


f*<Qte: 


'■f.' 


1 

f nctlcAteii {data, pofnt 
1 


not usad In analysts 

I ■ - - "^ I 1 



0.0 



1.0 2,0 3.0 

ELRPSED TIMECminutes) 



4 , 



5.0 



PROJECT NflMEs COBOCONK PROJECT NUMBER: 88-237 



SLUG TEST RNflLYSIS - HVORSLEVS METHOD 



(a»t Squmrom RmgrmmmJon fln&lyl 



INSTRL'LflTION IDs l-II 



H-h 
H-Ho 



0.0 



K ^ d^lnCroL/D+Cl-KmJL/D)' ) ' 'j . 
ilLTo 
d ^ 5 1 mm 

Di ■ ?B mim 

L ^ 3 0010' mm, 
To- 3.i49E+03 s 
m - 1.00 

K - l,2E-07 fn./s 




Mote s '■ *■' 1 net I eatoa data point not u»ed in ana|ysi» 



„4 " ' ■ .8 1.2 

ELRPSED TIMEChours) 



1,6 



2,0 



PROJECT NHHEs COIOCONK PROJECT NUHlERs il-S3? 



SLUG TEST RNRLYSIS - HVORSLEVS METHOD 



H°h 
H-Ho 



Leas^ Squsros Regression Hnalysi 




INSTRLLflTION ID: 31 



01 



K - d ' 1 n CmL./D+ C 1. + ( mL/"D ) " ) "" ] 
8LTo 



0.0 



dlcatQs data p o i in t no t\ uso.d i n an a 1 ys i s 

1 I "^ r 



4.0 8.0 12.0 

ELRPSiED T I ME C mi n u t e s ) 



d 


« 




5 1 


mm 




D 


.=? 




76 


mm 




L 


- 




1500 


mm 




To 


Si 


1 


. 03B:E+02 


s 


m. 


=i 




1 . 


00 




K 


^: 


7 


7E-0E 


m/s 



16.0 



20.0 



PROJECT NRME: COflOCONK LRNDFILL SITE PROJECT NUMBiERi l?-23? 



SLUG TEST RNRLYSIS - HVO^RSLEV ^ S METHOD 



H-h 

H-H/o 



rmst Squares Regression flhialysls 



IMSTRLLHTION ID: BH 2 tt._ 



d inrmL/n+d + CtnL/D) ) 1 



1 



0.0 



81 


_To 




d - 


5 I mm 




D - 


7G ni,m, 




L - 


3000 mm 




Toi- 5 


5e8E+04 


s 


m « 


1 . B0 





8.5E-09 m/s 




Ltei ' + '' indicates datm poJint n,ot^u,s.ed in, mn^alysls 



4,. .8.0 12.0 

ELHPSED T I ME C h o u r s ) 



1 6 . 



20.0 



PROJECT NRME: COBOCONK PROJECT NUMBER: 813,37 



SLUG TEST BNRLYSrS - HVORSLEV^'B HETHOD 



tast 5qm.res_Re§.r'S»s i on_fln.al ys I s 



INSTRLLRTION' IDi 3 -I 



H-h 
H-Ho 



1 1 l/E 

K ^ d InCmL/D+Cl + CmL/D) ) 3 





BLTo 


d « 


5 I mm 


D - 


76 romi 


L ^ 


1500 mm 


TO:- 


5.73IE+04 s 


m = 


1 . 00 


K - 


l,4E-0B: m/s 




fete: ^ + ' lndica,te» data poifrt not y»»d In a.iiitt,ly»is 
^—^— ^ I ~ — ~~~^ r ~~ r 

e.B I' 

ELRPSED T I HE (hours ) 



1 -I- — ^— ^ -nr= ' r 

I0.B 4.8 ^3.6 14.4 



19.2 



24-0 



PROiJECT NflMEs COBOCONK PROJECT NUMBER:? 11-237 



SLUG TEST RNRLYSIS - HVORSLEVS METHOD 



H-h 

H-Ho 



1 m~J, 


_Bast Squares Ragresslon Hnalysis 










INSTRLLRTION ID: 3 21 




,9 - 


^^^ 








K 


- d InCmL/D+C 1+CmL/D) ) 


1/2 


.8 - 


^"•^ 










BLTo 




,7 - 


^\^A 










d ^ 51 mm 
D ^ 7B mm 




,6 - 


\. 










L ^ 3000 mm 




.5 - 


\\ 










To- 2.595E+03 s 
m =* 1 , 00 




.4 - 




% 


^ 






K - 1.8E^07 m/s 




,3 - 










^ 


A \. 




,E - 












A \. 




, 1 - 


^ote: '+' Indicates data point not 


usad 


in 


ana 


1 ys i s 


1 1 


\ 



0,0 



20.0 40.0 60.0 

ELflP:SED T I ME (minutes) 



80.0 



100.0 



PROJECT NRME: COBOCONK LANDFILL SITE PROJECT NUMBER: 88237 



SLUG TEST RNRLYSIS - HVORSLEV^S iMETHOD 



H-h 



H-Ho ;08 - 



i n-i 


.QftSt 


Sq 


Ui&ires 


RB,g 


reaalon Bnalysfs INSTHLLRTION IDs 4 I 


I .02 
.1 - 


X 










K - d ^ 1 n LmL/D+ C 1 + C mL/D ) "" ) ^3 


.7 - 




\ 


frjw 






BLTo^ 


.4 - 


--« ■■— 


*= 


^ 


^ 


^ 


d « 5' l ni,m 

D « 7E mm 

■^Iv^^^^ L ^ 3000 mm 


■M - 












^ A\ '^°'" 8-0^'SE+02 s 


,E - 












1 >v K ^ 5.9EH07 m/s 
1 ^s^ 


.10 " 
.09 - 
,08 - 












1 \^ 


,i0? - 












^\. 


.06 - 












t ^"^ 


.05 " 












1 ^\v 


.04 ~ 












1 ^ ^\ 


,03 - 












1 ^\. 


,02 - 












1 ' ■ ■ ■ ^\ 


.01 - 


N'otS! 


^ 


4-" 


fndfca.tef d&t& p'ofrit not ummd trt an&lysix 

1 I I I 



e.i 



2 .4 .6 

ELHP'SED TIHEChours) 



,8 



1.0 



PR0JECT NWIE: COilOiCONK PROJECT NUHlERi ii-Sl? 



APPENDIX IV 

ROUTINE WATER CHEMISTRY ANALYSIS - AUGUST 

SAMPLES 

ROUTINE WATER CHEMISTRY ANALYSES - NOVEMBER 

SAMPLES 

VO'LATILE ORGANIC ANALYSES OE LEACHATE 

(MO'NITOR4-I) 

HEAVY METAL ANALYSES OF LEACHATE 

(MONITOR 4-1) 




MANjrRBSTIMa^eORATORIES LTD. 

_ . \f^lROAD;j4SSlSSAUGA, ONTARIO L4Z 1 P1 
890i-|i>5'5 * TEIL^06-960496* mX: (416) 890-0370 



CUSTOMER: Gartner Lee Liftit'te^CE.' ^' ^U ^^^ mepORT #: 882 315 
140 Renfrew ^^ivB OL* 'iS'Vcl^ 
Markham, Ont< __ 

L3 R 6 B3 ''^^^ ^'^'^' ' " '"'" ' / " / ,( 



ATTN-: 



Mr. Rob Dickin 




CUS^^OTR REF.# 88-237 

TE SUBMITTED: Aug, .2:5, 1988 



_,_^___,__,_^___ CEKTIFICATE OF ANALYSIS 
Sample Description: WATER 



Preparation I 



Samples were prepareci as recoimended in.. APHA 
Standard methods for the exam.i nation ■ of w.ater and 
wastewater, 16th Edition, 198.5 or MOE Handbook of 
analytical methods for environmental samples, 
1983- 



Note: 



Additioiial Iii,fornnatiO'n is a¥.ailable on 
request.. 



Methodology: 



Metals 



flame, atomic absorption, 
Indiictivity coupled Plasma Atomic 
Emission, 



Conventional s 



potentiometr ic , spectroph.ot.ometr ic 
and other wet chemical techniques.. 



Chemical Results: See Tables 1 and 2, 



"=4^^^ 



DATE I Oct, 6/. 8 8 



CERTIFIED B.Y: 

Jim Forrester,. 

Manager, Inorganic Dept, 



Members A^jsociation olOfticni Hacmg Chern'^li, American Che nucnl SociPtv Canadian Societ/ of f-orensic Science, Cr>emicol Ifisli'ute otCannda, 

Amencan Socitilv for TcFtmq ^iid Mait-nalb. CdiK-ididn Fe'Jf-Miion o' liuJi'pondf;ni Rt)Sir)PS<;. Oflier Busiiiei.s Durt'du, A&sociation o\ the Chomical 

ProlesSJon of Ontario, Asso<_ia!iori o( F'rufesMonal Enqirieers of :ht> Prcivince of Ontario Carmlijri Absocial.on of Hire Chiels, 

American Indostrisl Hygiene Association Air f'ollulton Comrol Associalion Candtiidn Society of Safely Enqint:Krin(i, loiernat oriaf Society (or Hcipir atcry Protection 



REPORT TO': 'CmRTOER Uffi LDOTED 
PROJECT #: 88-237 
LAB. #: 882315 
TAB^LE #1A 



OffMCAL 
PAKAPETERS 



FIBIHOD 

DBTBCriON' 

LDCT 



la 

Water 
Soluble 



"Total' 
tfetals 



#H2 

Water 
Soluble 



'Total' 

^t^als 



Sodi,iJin 

Potassium 

Calciun 

Magnesiim 

Hardiess (as Caa03) 

Alkalinity (as CaCOj) 

Sulphate 

Chloride 

Silica 

o-Phosphate (as, P) 

Nitrate + Nitrite (as N) 

Mmonia, (as N) 

Iron 

Mang'anese 

Copc^r 

Zinc 

Colour (true) 

Turbj-dity 

Conductivity (2,50c)' 

pll 

Total Organic Carbon 

Cation Sum 
Anion Sail 
Ion Ratio 

% Ditference 

TDS {ion sum, calc) 
CorductiviLv (calc, 2:5'OC) 

Satu^-ation pH (4QC) 
KingelJcr Index (4^) 
Biccirbcuiate (.asi CaCOj,) 
Carbonate (cs CaC03) " 



0'.5 if^/L, 


120 




7.3 




O'.l mg/L 


5.0 




1.9 




Oi.00'5 ing/L 


138 




88 




Oi.OOl rr^/L 


24 




11 




O.O'S mg/L 


443 




265 




1,.0 mg/L 


210 




240 




1.0 mg/L 


400 




33 




1.0 ng/L 


54 




8 




O'.S rog/L 


10 




6.1 




0.01 ir^/L 


<0.01 




<0.01 




0.05 .mg/L 


<0.05 




0.13 




0.05 :it!g/L 


0.35 




<0.05 




0.0'2 mg/L 


0.23 


0.31 


0.02 


■ 0.05 


0.01 m/h. 


0.04 


0.05 


<0.0i 


0.01 


0.01 m/h 


<0.01 


<0.01 


o.i: 


0.11 


0.01 i^/L 


0.27 


0.30 


0.01 


0.01 


0.5 T.C..U. 


6 




6 




0.1 N.T.U. 


2.5 




0.6 




0.1 iMio/am 


1480 




593 




0.01 


7.6 




7.5 




0.5 'IT^/L 


1.7 




2.6 




0.01 iT-eq/L 


■• 14.27 




5.6B 




0.01 meq/L 


14.05 




5.72 




0.01 


1.02 




0.99 




0.1 % 


0.8 




0,4 




0.1 mg/L 


877 




300 




0.1 imiio/aii 


1632 




568 




0.01 


7.34 




7.43 




0.01 


0.26 




0.07 




1.0 IT0/L 


209 




239 




1.0 mg/L 


0.8 




0.7 





NOIE: ALL RESULTS BASED' ON SAiyiPLE CHflRIFU^i AT 2000 HPM FOR 30 'MINUTES 

EXCEPT pH, TURBIDITY, CONDUCTIVI'TY AND^ ^' TOTAL PETALS' (IRCM, PM^GANESE,, 
COPP'ER MD ZBJC) 



ALL RESULTS .BASED ON UNP'RES^ERVED SAMPLE ,AS SUHvUTIED ^CEPT' FOR 
IRON,, MMJGANESE, COPPm AND ZTOC (OTTEaC ACID 'TO pH <2) . 



.iMANIN TESTING LABORATORIES LTD= 



REPORT 'TO: GARTNER I^ LIMITED' 

p:RDaBcr #: 88-237 

IAB,,#: 882315 
TABLE #1B. 



«3: 



tt4 



RCAp 


m"i'HOD 












CtfflMCAL 


DEi'ECTION 


Water 


"Total." 


Water 


"Total' 




PMmMi'ms 


LBttT 


Soluble 


Metalis 


Soluble 


^fetals 




ScxiJ-Um 


0.5 w/L 


84 




58 






Potassium 


0.1 mg/L 


3,4 




1.9 






Calcium 


0„005 'rog/L 


129 




134 






Maariesium 


O^.OOl mg/L 


13 




8,3 






Hardness (as CaC03) 


01.05 mg/L 


376 




36'9 






AlkaljuiiLy (as CaC03) 


1.0 :ir^/L 


280 




230 






r^iiiphate 


1.0 mg/L 


49 




140 






Chlcji'ldc 


' 1,.0 'mg/L 


140 




95 


1 




Sii-ica 


0.5 n^/L 


7.1 




5.2 






o-PhosphaLe (as P) 


0.01 iT^'/L 


0.01 




<0.01 


1 




Nitrate + Nitrite (as K) 


0.05 n^/L 


2.9 




2.2 






AjTSTOiia (as IM) 


0.05 rog/L 


<0.05 




<0.05 






Iron 


0.02 'mg/L, 


0.08 


0.19 


0.01 


O.OG . 




Manganese 


0.01 mg/L 


0.15 


0.16 


0.02 


0.01 




Copt.)er 


0.01 nrg/L 


0.01 


0.01 


. 0.88 


0.91 




Zinc 


0..01 n^/L 


1.1 


1.1 


0.41 


0.40 




Colour (trde) 


0.5 T.C.U. 


<3 


. 


6 






itirbidity 


0.1 N.T.U. 


1.1 




0.5 


"i 




Cor jduc ti vi ty ( 2 5'^C ) 


0.1 mtio/om 


1240 




1128 






pK 


0.01 


7.4 




7.5 






I'otal Organic Carbon 


0.5 :n^/L 


3.9 




2.8 






Cation Suii 


0.01 ireq/L 


n.27 




9.96 






Anion Sio 


0.01 meq/L 


10.77 




10.35 






Jen Ratio 


0.01 


1.05 




0.96 






% Difference 


0.1 % 


2.3 




1.9 






'TDS (ion sun, c^alc) 


0.1 mg'/L 


606 




590 






Conductivity' (calc, 25OC) 


0.1 iMio/cm 


1205 




113.8 






Saturation pH {4^} 


0.01 


7.23 




7.29 






Langelier Index i4PC} 


0.01 


0.17 




0.21 






Bicarbonate (as CaCOj) 


1.0 mg/L 


279 




229 






Carbonate (as CaC03) 


1.0 itq/L 


0.7 




0.7 







MDTE: Ali RESULTS ABASED ON SAFff'LE CEOTraFJGED AT 2000 RPM POR 30 :MntJTES 

EXCEPT' pH, TURBIDIIY,, OOJ©UCTIVITY AT© ^TOTMi, B1ETATB' (IRON, MANGMESE, 
C0PP:SF. A1!D' ZBJC) 

AI,i :RESULTS BASED' ON IJTJPRESEKVED S»^U2 AS SUBKCETTED EXCEFf FOR 
IRON, :MftKfGANESE, COPPER, Mm Z:iMC (NITRIC ACID TO pH <2) . 



.MiANNI TESTIIING iLABOiRATORIES LTD= 



REPORT 'ID: GARTOER, LEE LIMITED 








^ 


PRCXJFCT ^j: 88-237 












LA3, 11:882:315 












TABLE lUC 




#H5 




#H6 




RCAp 


METKOD 










a-hiyiiCKh 


DEIECTICN 


Water 


•Total" 


Water 


'Total' 


PAJ^A>lETE.L^vS 


T.TTttT 


Soluble 


Metals' 


Soluble 


l^fals 


i'OC^ i U'U 


0.5 rr^/L 


14 




170 




Potan.^^iam 


0.1 mg/L 


4.1 




3.7 




Calcium 


0.005 n^/L 


94 




200 




Kognesiuoi 


COO'l mg/L 


20 




9.8 




Hardness (as CaCO'j) 


01.05 n^/L 


317- 




540 




Alkalinity (as CaCOa) 


1.0 :nig/L 


250 




350 




Sul phiar G 


1.0 .mg/L 


67 




35 




Qiloride 


1.0' irg/L 


22 




360 




Silica 


0.5 mg/L 


7.9 




6.2 




o~Phosphate (as P) 


0.01 mg/L 


<0.01 




0.04 




Nitrate ->- Mitrite (as N) 


0.,05 n^/L 


0.17 




0.69 




Annnonia (as N) 


0.05 mg/L 


0.19 




0.93 




Iron 


0.02 mg/L • 


0.10 


0.36 


0.09 


0.64" 


Mangel nese 


0.01 n^/L 


0.04 


0.05 


0.35 


0,46 


Copper 


0.01 mg/L 


0.28 


0,29 


0.15 


0.17 


Zinc 


0,01 E^/L 


1.1 


1.10 


0,03 


0.03 


Colour (true) 


0.5 T.C.U. 


11 




12 




Turbidity 


0.1 N.T.U. 


4.4 




3..1 




Conductivity {250C) 


0.. 1 urrtio/oE 


760 




1960 




PH 


0.01 


7.5 




7.2 




Total Organic Carbon 


0.5 mg/L 


4.1 




4.5 




Cation Sim 


0.01 nreq/L 


7.09 




18.37 




Anion Sura 


0,01 leq/L 


7.03 




17.92 




Ion Ratio 


0.01 


1.01 




1.03 




% Diiterence 


0.1 % 


0.4 




1.2 




TDS (ion Sim, calc) 


0..1 rog/L 


380 




999 




COTductivi'ty (calc, 25^0) 


0.1 iimho/cm 


729 




2064 




Saturation pH (4QC) 


0.01 


7.39 




6.97 




langelier Index {4PC) 


0.01 


0.11 




0.23 




Bicarbonate (as CaC03,) 


1.0 mg/L 


249 




350 




Carbonate { as CaCOi ) 


1.0 mg/L 


0.7 




0.5 





NOIE: AUj :RES^ULTS BASED' ON SAMPLE CENTRIFUGED' AT 2000 HPM FOR 30 BmtJTES 

.EXCEPT pH, TURBIDITY, CONDUCriVITY AND '^ TOTAL MJTALS" (IRON, l«^GMESE, 
COPP'ER AND ZINC) 

ALT. RESULTS 'BAS.ED ON UMP'RESERVED SAMPLE AS SUBMITTED BCCEPT FOR 
.IRON, MANGM'ESE, COPPER MD ZBIC (NITRIC ACID TO pH <2) . 



,MA.NiNi TESTING LA.BO'RATO,RIE.S LTD. 













^ 




REPORT TO': GMINm T,F.F. LIMETED 












PROJECr #: 88-237 












1 


LM.#: 882315 












1 


TABI£ #1D 




«f 




#H8 




II 


BO^' 


MEIHOD 












amucM. 


DETBCTION 


Water 


■Total' 


Water 


'Total' 




PMmmi'ms 


LIMT 


Soluble 


Metals 


Soluble 


'Metals 




Sodium 


. 5 TiKj/L 


22 




16 






Pcir.f'issiLTm 


. 1 nig/L 


3.0 




2.4 




li 


Calciiiin 


0.005 mg/L 


112 




111 






MacrnesiuiTi 


0.001 mg/L 


13 




6.6 






HartJrxess (as CaC03) 


0.05 TTKT/L 


333 




304 






Al]<a1iiiity (as CaCOj) 


1.0 mg/L 


250 




230 






Sulphate 


1.0 mg/L 


75 




65 






Chloride 


1.0 ng/L 


41 




20 






Silica 


0.5 ing/L 


5.6 




5.0 






o-Phosphate (as P) 


0.01 irg/L 


<0.01 




0.02 






Nitrate + Nj.trite (as M) 


0.05 iTKj/L 


<0.05 




5.2 






ArmiDnia (as N) 


0.05 ing/L 


0.14 




• <0.05 






Iron 


0.02 mcv'L 


0.401 


1.0 


0.02 


'0.03 




MdiigcJiese 


0.01 rrg/L 


0,0i6 


0.11 


0.02 


0.01 




Copper 


0.01 mg/L 


O'.Ol 


0..02 


0.01 


0.01 




Zinc 


0.01 mg/L 


0.60 


0.74 


• 0.06 


0.06 




Colour (Liije) 


0.5 T.C.U. 


22 




.10 






Tiirbidity 


0.1 N.T.U. 


3.2 




0.6 






Conductivicy (250c) 


. i urnho/aii 


770 




760 






PH 


0.01 


7.4 


, 


7.6 




: 


Total Organic C^arbon 


. 5 mg/L 


5.9 




3.3 






Cation S'um 


0.01 meq/L 


7.73 




6.86 




f 


Anion Sum 


0.01 meci/L 


7.72 




6.89 






Ion Ratio 


0.01 


1.00 




1.0^0 






% Dillerence 


0.1 % 


0.1 




0.2 






TDS (ion sum, calc) 


0.1 mg/L 


• 422 




387 






Conductivity (calc, 25'Oc) 


0.1 unho/CTia 


816 




723 






Saturation -11 (4^) 


0.01 


7.32 




7.36 






I^ingelicr Index (4*^C) 


0.01 


0.08 




0.24 




; 


Bicarbonate (as CaC03) 


i„0! 'im/L 


249 




229 






Carbonate (as CaCOi) 


1.0 n^/L 


0.6 




0.9 







NOTE: Mi RESULTS BASED' ON S/J^:LE CWTRIFUGED' AT 2000 RPM FOR 30 tmUTES. 

EXCEPT pH, 'TURBIDITY, CONDUCTIVI'TY AND ^'TDTM, lyDETALS' (IRON, :M»JGANESE, 
COPPER A'^D ZINC) 

ML ■RESULTS B^,ED ON UNPRES^MV^ ^SAMPLE AS SUHCCTTED EKC^PP FOR 
IRON, MMGMESE, COPPER ifflD ZINC (NTTOIC ACID TO pH <2) , 



_yANN TESTING LABORATORIES LTD. 



I REPORT TO':: 'GARTOER L^„ LBO'IED 
I PROOBCT #: 88-237 



LM..#: 882315 
















TABT.E #1E 




:|W 




HI 

#ffl 1-D 








RCAp 


JvjKi'HOD 














OM^CMa 


DETECTION 


Water 


•Total' 


Water 


'Total' 




pmmMrms 


L.miT 


Soluble 


Metals 


Soluble 


Mfetals 




Sodi,im 


0,5 'n^/L 


160' 




0.9 








PotaSrSiim 


0.1 itig/L 


3.7 




0.6 








Calcium. 


O.fliOS Eg/L 


197 




113 








:Magnesium 


0.001 mg/L 


9.7 




3.8 








Hardness (as CaC03) 


0..05 mg/L 


532 




29'B 








Alkalliii'ty {as CaCO^) 


1.0 ng/L 


350 




290 








Sulphate - , 


1.0 mg/L 


34 




15 








diloride 


1.0 ]to/L 


360 




2 








Silica 


0.5 nw,/L 


6.2 




4.8 








o~Phosphate (as P) 


0..01 mg/L 


0.04 




<0.01 








Nittate + Nitxite (;as N) ■ 


0.05 mg/L 


0.73 




<0.05 








Bi.iiii:Dnia (as N) 


0.05 mM 


0.95 


^ 


<0.05 








Iron 


0..02 i^/L 


0.07 


0.64 ^ 


0.07 





95 




Manganese . ■"" 


D.Ol no/L ^ 


0.34 


0.45 


0.06 





15 




Copper 


0.01 m/h : 


0.16 


0.19 


<0.01 


<0 


01 




Zdnc 


0.01 mg/L ■■ 


0.03 


0.03 


0.01 





01 




Colour (true) 


0.5 T.C.U. 


12 




10 . 








'Turbidi'ty 


0.1 N.T.U. 


2.8 




180 








Conductivity (250C) 


0.1 uttio/cm 


1990 




625 








:pB 


0.01 


7.3 




7.5 








Total Organic Carbon 


0.5 mg/L 


4.5 




4.1 








Cation Sim, " ■ 


D.Ol meq/L 


17.78 




6.02 








.Anion Sum 


0.01 meq/L 


17.90 




6.17 








Ion RatiO' 


0.01 


0.99 




0,98 








% Difference 


0.1 % 


0,3 




1.2 








TDS (ion s\n\, calc) 


0.1 ■rrg./L: 


985 




314 








Conductivity (calc, 25-C) 


0.1 'urtio/ai 


2034 




592 








Saturation pH (4^'^C) 


0.01 


6.97 




7.24 








Langelier Index (4^0 


■0.01 


0.33 




0.26 








Bicarbonate (as CaC03) 


l.O i^/L 


349 




289 








Carbonate ( as CaCO 3 ) 


1.0 mg/L 


0.7 




0.9 




1 





NOTE: ALL RESULTS BMED ON SMEP'LE. CBNTRIFUGED AT 2000 RIM FOR 30 MNUTES 

EXCEPT pH, TURBIDITY, CONDUCriVI,TY Mm "TOTAL PETALS.' (IRON, MMfGM^ESE, 
COPPER AND' ZINC) 

ATI. RESULTS ■BAS.ED ON' UNPRES.m\/ED' -SMPXB AS SUmCTTED BCCEPT FOR 
IRON:, MWGMESE, COPPm .AND ZTOC (NITRIC .ACID TO pH <2) . 



JMANN TESTING LAB^OflATORIES LTD. 



REPORT TO: CTRTNHl '.RF, LMttTED 














PROJECT #: 88-237 
















LAB. #: 882315 
















TABTK #1F 




#BH 1-S 




2-1 
#.BH 2=D 








ROp 


f'M.i'HOD 














'OiEMICAL 


DEIBCriON 


Wa.ter 


•Total' 


Water 


'Total' 




p^R^^E■i"ERs 


LBnT 


Soluble 


Bfetals 


Soluble 


.itetals 




Sodi'lM 


0.5 Eg/L 


0.9 




20 








Potasaium 


. 1 m/h 


3.5 




3.7 








Calcdiii 


0.005 n^/L 


99 




64 








tegnesiuri 


0.001 mg/L 


7.8 




14 








Har-catiess (as CaC0;3) 


0.05 mg/L 


279 




218 








i\lkal±rit'ty' (as CaCOi) 


1.0 mg/L 


250 




175 








S'ulphate 


1..0 irg/L 


21 




70 








Chloride' 


1.0 irg/L 


3 




11 








Silica 


0..5 m/h 


5.3 




4.7 








o-Phosphate (as P) 


O'.Ol n^/L 


<0.01 




<0.01 








Nitrate + Nitrite (as. N) 


0^05 .rr^/L 


<0.05 




0.86 








Armaiia (as N) 


. 05 'm/i^- 


<0.05 




0.4 








Iron 


0I..02 m/h 


0.02 


0..23 ■ 


0.03 





61 




Manganese 


0.01 rrg/L 


0.04 


0.05 


0.04 





11 




Copper 


0.01 ir^/L 


0.01 


0.01 


0.01 





02 




Zinc 


0..01 rr^/L 


0.02 


0.02. 


0,01 





03 




Colour' (rrue) 


0.15 T.C.U. 


11 




4 








Turbidi'ty 


0.1 N.T.U,. 


52 




100 








Conductivity (25Qc) 


0.1 lanho/cm, 


575 




560 








pH 


0.01 


7.6 




7.7 








Total Organic Carbon 


0.5 rrg/L 


2.9 




4.1 








Ca,tlon Sue 


0.01 weq/L 


5.73 




5.36 








.Anion Sun 


0.01 ireq/L 


5.51 




5.33 








Ion .Ratio 


0.01 


1.04 




1.01 








% .Difference 


0..1 % 


2.0 




0.3 








'TDS (ion SUB, c.alc) 


0.1 ujg/L 


290 




297 








Conducti.\/ity (c^alc, 25'^) 


. 1 urjho/aii 


552 


■ 


558 








Saturation pH (40c) 


O.Oi 


7.36 




7 . 70 








langelier Index (4^) 


0.01 


. 24 




0.00 








B.icarbonate (as CaCO's) 


1.0 irg/L 


249 




174 








Carbonate (as CaCOj) 


1.0 irg/L 


0.9 




0.8 








NOTE:: Ali RES^ULTS BASED ON SAMPLE CEOTRTRIGKD AT 200€i RPM FOR 30' fflMJTES 








EXCEPT pH, 'TURBID.I.TY, CONDUC^'IVI'TY .AND' ^TOTAi :METAT.S' (IRON, 


MANGM^ESE, 








coppm AMD' zmc) 
















ATT, KES'ULTS EAS^ED 


OK UNPRESERVED 


SPIW^^. AS SUHVLL'ITKU EXCEPT FOR . 








IRON, MANGMF.se, COFPm .AND Z^'C 


(WITRIC .ACID TO pH <2) . 








i! 



^MiANN TESTING LAB^OflATC'RIES LTD. 



^ 



EEPORT TO:: ^GARTNER T,F.Fi LIMI1ED' 










1 




PRO'JECT #: 88-2:37 
















Lffl..#:: 882315 
















TABJ.F, #1G 




3-J 

#BH 3-D 






#BH 4 






RCAp' 


METHOD 














'O^ME'CAL 


DETECTION 


Water 


'Total' 


Water 


'Total' 




PARWIEI'EKS 


LIMIT 


Soluble 


Metals 


Soluble 


Metals 




SaM\in\ 


0'.5 n^/L 


7.6 






4 






Pocassium 


0.1 mg/L 


6.3 






3.4 






Calclmn 


O.OO'S mg/L 


8'6 






88 






Hagne^ivim 


O.O^il mg/L 


12 






21 






Kai^driess (as CaC03,) 


O.O'S n^/L 


264 






306 


.. 




Alkalinity (as CaCO'a) 


l.Oi m?h 


190 






280 






Sj-lplidte 


1.0 mg/L 


70 






26 






Chloride 


1.0 irg/L 


11 






4 






Silica 


0.5 mg/L 


5.0 






8.3 






o-l^hos>phatc (as P) 


0,01 rrg/L 


<0.01 






<0.01 






Nit race -!- Nitrite (as N) 


0.05 rrg/L 


0.56 






0.11 






Amronia (as N) 


0.05 irg/L 


0.25 






0.23 






Iron 


0.02 ng/L 


0,.06 


2.0 


0.05 


1,6 




Manganese 


0.01 n^/L 


0.03 





50 


0.04 


0.14 




Cop'p>Gr 


0.01 mg/L 


<0.01 





02 


<0.01 


0.01 




Zinc 


0.01 mg/L 


O'.Ol 





04 


0.01 


0.04 




Colour ( true) 


0.5 T.CU. 


4 






5 . 






Turbidity 


0.1 N.T.U. 


>1000 






99 






Conductivity (250C) 


. 1 ijiriho/cm 


660 






640 






pH 


0.01 


7,5 






7.5 






Total Organic Carbon 


0.5 ira/L 


5.4 






2.6 






Cation Sum 


0.01 neg/L 


5,81 






6.43 






/-nion Sun 


0.01 meq/L 


5.61 






6.25 






Ion Ratxo 


0.01 


1.04 






1.03 






% Difference 


0.1 % 


1.8 






1.4 






TOS (ion auri,, calc) 


0.1 im fh 


315 






323 






Conduct Ivity (calc, 25^C) 


0.1 tniho/cm 


598 






618 






Saturarion pH (40c) 


0.01 


7.54 






7.36 






I^ingolier Ivi^^ (4'OC) 


0.01 


-0.04 






0.14 






Bicat:i:x)nate (^as 03003) 


1.0 ing/L 


189 






279 






Carbonate (as CaC03) " 


1.0 ng/L 


0.6 






0.8 






NOTE,:: ATI, FRSIJ'TS RASRD ON SAMPTiFl niWTO:TFUGED AT 20i0fl 


RPM ] 


FOR 30 IVDMJ'rKS 






EKCE,PT pH,, TURBIDITY, CONDUCT'IVITf .AMD' ^TOTAL, IMETAiS 


• (IRON, 


^WJGANESE,, 






COPPER, AND ZINC) 
















ALL. RESULTS .BAS^ED ON UNP^RES^ERVKU ,SAMP1£ AS SUBVE'TTED 


EXCRPT 


FOR 






IRON, :mnganese, copper Iff©' zmc 


(NIIRIC ACID TO pH 


<2) . 









MANN TESTING LAB^'OflATORIES LTD. 



REPORT TO': GMIWER, IFF. LIMITED 














PROJECT #: 88-237 
















LAB. #: 882315 
















TABTK #1H 




#BH 5 






#BH 6 




i 


RCAP' 


MtriHOD 














CHEMI'CAL 


DElBCriON 


Water 


'Total' 


Water 


•TO'tal' 




PMrnmrms 


LTTOLT 


Solttole 


Metals 


Soluble 


Metals 




Sodiim 


0'.5 m/h 


8.8 






0.6 




,1 


Potassium 


Oi.l .IT^,/L 


1.2 






0.4 






Calcium, 


O.O'OS mg/L 


36 






75 






Magnesium 


O.O'Ol n^/L 


8.3 






3.6 






Harctoess (as CaCOj) 


0.0'5 mg/L 


124 






202 






,MkalJjii,ty (as CaCOa) 


1.0' mg/L 


85 






195 






Sulphate 


1,0' n^/L 


26 






11 






Qiloride 


1,0' mg/L 


25 






2 






Silica 


'0.5 ng/L 


0.8 






4.8 






o-P'hosphate (as P) 


'O..O1I H^/L 


<0.01 






<0.01 






Nitrate + Nitrite (as N) 


'0.05 m/L 


0.24 






<0.05 






Arrroonia (as N) 


0,05 mg/L 


0.19 






'<0,05 






Iron 


0.02 ing/L 


0.02 


0, 


03 


0.04 


1.7 




Btenganese 


0.01 :mg/L 


0.01 


<0, 


01 


0.06 


0.25 




Copper 


0.01 mg/L 


0.01 





01 


<0.01 


<0.01 




Zinc 


0.01 n^/L 


0.01 


<0 


01 


<0.01 


0.01 




Colour' (true) 


0.5 T.C.U. 


<3 






18 






Turbidity 


0,1 N.T.U. 


15 






290 






Conductivity (25QC} 


0.1 urtio/cm 


.. 300 






430 






pn 


0,01 


7. '6 






7.3 






Total Organic Carfccn 


0.5 n^/L 


i,i 






3.5 






Cation Sun 


0.01 meq/h 


2.92 






4.09 






itoion Sum 


0.01 meq/L 


2.96 






4.19 






Ion Ratio 


O.O'l 


0.99 






0.98 






% Difference 


0.1 % 


0.7 






1.2 






TDS (ion sum, calc) 


. 1 n^/L 


158 






215 






ConduGtivity (calc, 25^0 


0.1 urrlio/cm 


• 316 






402 






Saturation pH (4OC) 


0.01 


8.25 






7.58 






Lai'iuelier Index (4*^) 


0.01 


-0.65 






-0.28 






Bicarbonate (ds CaC03) 


1.0 irg/L 


85 






195 






Carbonate (as CaC03) 


1.0 mg/L 


0.3 






0.4, 






NOTE: AH. RKULTS BASED' ON SPMPIM CfflTRIFUGa' AT 2000' 


RPM FOR 30 rmoui'Es. 






BCCEPT' pH,, TURBIDITY, CONDUCIIVIIY mD '"TOTAL lETALS 


(IRON, 


MANGMESE, 






COPPER mo ZINC) 
















ATI, RESULTS BASED' 


ON UNPRRSEEMD' 


SAMPLE AS SUe>n'iT,HD EXCEPT FOR 






IRON, MANGMESE, COPPER, .AND ZTOC 


(NIIKEC ,/CID TO pH <2) , 




' 





,MAiN;N TESTING LABORATORIES LTD. 



REFC'RT '.nO: 'GARIHHl TEK LDttTED 














PROJECT ^t: 88-2:37 
















LAILrt:882315 
















TABI.F. nil 




#Q 1 






#R 2 






RCP^^ 


METHOD 














CrIEMiCAL 


DETECTION 


Water 


'Total' 


Water 


•Total' 




PARAMETERS 


LDCCT 


Soluble 


.Ifetals 


Soluble 


'Metals 




ScdlLIR 


. 5 mg/L 


15 






1.5 






PoLdssimi 


0.1 mg/L 


3.7 






0.7 






Calcium 


O.O1O5 mg/L 


82 






9 






I'lacivesiim 


O.OiOl wg/h 


18 






1.8 






HarunesG (a,3 CaCO'3) 


0..05 mg/L 


279 






29 






AL^cJ-irdty (a_s. CaC03) 


1.0 mg/L 


140 






19 






Sulp:!dte 


1.0 iT^/L 


150 






11 






Criloride 


1.0 i^/L 


1,9 






3 






Silica 


O1.5 mg/L 


1.5 






1.4 






o-Phosphar.e (as P) 


0.01 ii^/L 


0.07 






<0.01 






Nitrate + Nitrite (as N) 


0.05 mg/L 


2.5 






<0.05 






ATuronia (as N) 


0.05 mg/L 


0.10 






0.05' 






Iron 


0.02 ng/L 


0.05 


0. 


07 


0,04 


0.0'7 




Mangancce 


0,01 mg/L 


0.02 


0. 


01 


0.01 


0.02 




Copper 


0.01 mg/L 


<0.01 


<:o. 


01 


0.01 


0,01 




Zinc 


0.01 n^/L 


0.01 


0. 


01 


0.01 


0.01 




Coioiu (tru(i) 


0.5 T.C.U, 


<3 






11 , 






Turbidity 


0.1 N.T.U. 


2.4 






1 . 1 






Conductivity (2:5QC) 


0.1 umtio/an 


740 






73 






PH 


0.01 


8.0 






7.5 






Tot.^ Orgcriic Carbon 


0.5 mg/L 


4.7 






4.6 






Cation Sum 


0.01 meq/h 


6.35 






0.67 






Anion Sum 


0.01 :meq/L 


6.64 






0.69 






Ion Ratio 


0.01 


0.96 






0.97 






% Difrerence 


0.1 %' 


2.2 






1.5 






TOS (ion sun, calc) 


0.1 ms/h 


384 






40 






Conductivity (calc, 25QC) 


0.1 umho/aE 


729 






74 






Saujration pi I {4^0} 


0.01 


7.70 






9.49 






Langclier indaK (4^0 


0.01 


0.30 






-1.99 






Bicarbonate (as CaC03) 


1.0 mg/L 


139 






19 






Carbonate (as CaCOj) 


1.0 mg/L 


1.3 






0.1 






NOTE: ALL :RES.ULTS BmED ON SAMPLE CENTRIFUGED AT 200'0 RFM FOR 30 MMJTES 






DCCEPT pH„ TUBBIDITY, COMDUCT'IVITY AND ^ TOTAL KETALS 


' (IRON, 


MMGANKE, 






COPPER .MD ZMC) 
















ALL RES'ULTS BASED 


ON UNPRESERVHO 


SAMP'IE. AS. SLWE'IT'ED 


BCCEPT 


FOR 






IRON, MMfGM\TF,8E, COPPER MO' ZMC 


(Nl'IRIC ACID TO pH 


<2). 









MAININ TESTING, LABO'IRATO'RIES LTD. 



REPORT TO: 'GARTlv.KR IFF. LIMITED^ 












PROJECT' #:: 88-237 














LM.,#: 882315 














TABT.K #1J 




#R 3 




#R 4 






ROip 


VMmOD 












'CKOnCAL 


DETECTION 


Water 


'Total' 


Water 


'Total" 




PARAPlEi'EHS 


T.TMET 


Soluble 


.Ife'tals 


Soluble 


Metals 




Sodium 


0.5 mg/L 


1.8 




1.3 






Potassium 


0.1 mg/L 


0.6 




0.5 




1 


Calciiiii 


0.005 mg/L 


9 




a 






Magnesium 


0.001 rrg/L 


1.7 




1.7 






HaT'Ctoess (.as CaCOj) 


0,05 mg/L 


30 




26 






Mkalinity (as CaCO'j) 


1.0 mg/L 


21 




16 






Sulpti.ate 


1.0 mg/L 


10 




10 






Cliloricae 


1.0 mg/L 


3 




3 






Silica 


U.5 n^/L 


1.4 




1.4 






O'-Phosphate (as P) ■ 


0.01 iTig/L 


<0.01 




<0.01 






Nitrate + Nitrite (as N) 


0.05 n^/L 


<0.05 




<0.,05 




' 


AiiiLonia (as N) 


0.05 mg/L 


<0..05 




<0.05 






Iron, 


0.02 mg/L 


0.04 


0.30 


0.03 


. 04 




Manganese 


0.01 n^/L 


0.01 


0.05 


• 0.01 


0.01 




Copper 


0.01 mg/L 


<0.01 


<0.01 


<0.01 


<0.01 




Zinc 


0.01 mg/L 


<0.01 


<0.01 


<0.01 


<0.01 




Colour (true) 


0.5 T.C.U. 


12 




11 . 






Turbidity 


0.1 N.T.U. 


4 




0.6 






Conductivity (25'Oc) 


. L uirJrio/cm 


76 




65 






pH 


0.01 


7.9 




7.4 






Total organic Carbon 


0.5 mg/L 


4.2 




4.1 






Cation Sum 


0.01 raeq/L 


0.70 




0.59 






Anion Sum 


0.01 meq/L 


0.71 




0.60 






Ion f^at.io 


0.01 


0,99 




0.98 






% Dillerence 


0.1 % 


0..7 




0.8 






TDS (ion r-.\j:\\, caic) 


. 1 mg/L 


40 




35 






Conductivity (calc , 25^0 


0.1 umtio/cm 


75 




65 






Satui^arion pH (A'^C) 


0.01 


9.42 




9.62 






Langclier Index f/Pc) 


0.01 


-1.52 




-2.22 






Bic arbcnat e ( as CaCO 3 ) 


1.0 mg/L 


21 




16 






Carbonate (as CaC03) 


1.0 mg/L 


0.2 




0.0 






NOiE: ALL RESULTS BASED 


ON SA^iPLE CENTRIFUGED AT 2000 


RPM FOR 30 mmjiTES 






EXCEPT dK, TURBIDITY, CONDUCTIVITY Mm ^ TOTAL .lyETAT.S' (IRON, 


MANGANESE, 






COPFrlR A^T' ZINC) 














.AH. RKULTS BA3HD 


OM UNPRRSEm/KU 


SMIPT.F, AS SUaCTTED' BCCEPT' FOR 






IRON, MM«MESE, COPPm Mm ZTOC 


(NIIRIC ACID TO pH <2) ,. 






I 



,MAN!N; TESTING LABORATORIiES LTD'.. 



GEM-V 

CLIENT: GARTNER & ILEi ASSOCIATiES 
REF. MO'.: 882315 
TABIE: 2 

CHEMICAL iPAiRAMETERS - GENERAL 



SAMPLE 
IDEMTIFICATIQN 



PHENOLS 
mg/L 



mg/L 



mg/L !| mgi/L || mg/L 



Mi/L t n»s/L I! ingi/L 



HI 

H2 

1H3 

H4 

K5 

H6 

H7 

H8 

H9 

BHl-0 

IB.H1-S 

iiH2-D a-T 

BIH3-D 1 "X 

BH4 

BH5 

BH6 

Q1 

82 

R3 

R4 



/-ff 



<0:, 
<0'. 

0, 

<0. 

0. 

0. 
0. 

•<o.. 

<iO. 
<0i. 
<iO. 

0. 

0. 

0. 

0. 
<0,. 
<0. 
<0. 
<0. 
<0. 



,002' 
002 
006 
002 
003 
003 
003 
002 
0'02 
0J02 
00:2 
006 
003 
003 
003 
002 
002 
002 
002 
002 



QA/QC PROTOCOL 




MDL = INSTRUMENT/METHOD DETECTION LIMIT 
MS = NOW SUFFICIENT SAMPLE 
•- = NO ANALYSIS REQUIRED 



.MANINI TESTiiNG LABORATOiRIES LTD., 



iV\ANN 
HQIML 



MANN AQUA LABORATORIES LTD. 

5650'McADAMi ROAD, MJSSISSAUGA, ONTARIO L4Z 1P1 
PHONE: (4 1 6) 890^-2555 • TELEX: 06-96m9B • FAX: (4 1 6) 890=0370i 



NEW ADD'RESS: 
UNIT #6 

400 MATHESO'N BL¥D. EAST 
MISSISSAUGA, ONT. L4Z 1N8 



CLIENT: .Gartner Lee Limited 
140 Renfrew Drive 
Markham, Ontario 
L3R 8B6 



REPORT #: MA0190i2=190'5 



COS TOMER REF' .#88-237 



ATTN 



M:r. Rob Dickin 



DATE SUBMITTED: Nov 15/88 



=CERTIFieATE O'F .MTALiYSIS^ 



S^ample Description: 



■WATER 



Preparation: 



S^amples were prepared as recoiTmended in APHA 
Standard Methods for the Examination of Water 

and Wastewater, 16th Edition, 1985 unless 
otherwise noted. 



Mfithodology: Rapid Chemical Analysis program (RCAp) 



■Chemical Results : 



See Tables lA and IB^ 



Note : 



If you require further information, please 
contact Nora Macnee at (416.) 890-2555. 



DATE: January 23, 1989 



Dai^^ 



CERTIFIED BY: 
Jim Dale, M.Sc 
Manager, RCAp 



REPORT TO: GARTOm I£E LMTTHD 
PROJECT #: 88-237 
LAB.#:,im0il90'2-1903 
TimiE #1A 



RCAp 

PAR/y)ffin:ERs 



FETHOD 

DETECTION 

LDCCT 



SPmm #BH 2-II SAMPLE #BH 3-II 

Water "Total' Water 

Soluble Metal,s Soluble 



'Tbtal" 
.tfetals 



Sodiuni 

Potassiijm 

Calciim 

tegnesiuE 

Hardness (.as. CaCOj) 

Mkallni^' (as. CaC03) 

Sulphate 

Chloride 

Silica 

o-Phosphate (as; P) 

Nitrate + Nitrite (as. N) 

^Tmonia (as N) 

Iron 

Manganese 

Copper 

Zinc 

Colour' (■true) 

Turbidity 

Conductivity (25Ct) 

m 

Total, Organic Carbon 

Cation Sim 
.toion Sum. 
Ion .Ratio 
% Difference 

IDS (ion sum,, calc) 
Conductivi^ (calc, 250c) 

Satur.ation pH (4^0 
Langelier Index (4^0 
Bicarbonate (aS: CaC03) 
Carbonate (a.s CaC03) ' 



0..5 m/L 
0.1 .mg/L 
0.00^5 :n^/L 
O'.OOl mg/L 
0.0.5 Kgf/L 
1..0I ing/L 
1.0 ms/h 

1.0 im/h 

0..5 mg/L 

0..01 m/L 

0.05 mg/L 
0.05 iT^/L 
0.02 ng/L 
0.01 mg/L 
0.01 m/h 
0.01 ng/L 
0.5 T..C.U. 
0.1 N.T.U. 
0.1 iMio/CTn 
0.01 
0.5 rrg/L 

0,01 :nBq/L 
0.01 imeq/L 
0.01 
0.1 % 

0.1 n^/L 
0.1 UDitio/cm, 

0.01 
0.01 

1..0 rr^/L 
1.0 .mg/L 



25 
2.1 

64 

5.7 

185 

199 

49 

3.0 

4.2 

<0.01 

0.22 

<0.0'5 

0.03 

0.03 

0.01 

0.01 

5 

13 

522 

.8.0 

2.0 

4.86- 

5.08 

0.95 

2.4 

396 

505 

7.77 

0.23 
lf7 
l.t 



0.09 
0.03 
0.01 
0.01 



25 

23 

137 

14 

404 

294 

176 

10 

5.6 

<0.01 

4.6 

<0.05 

0.03 

0.04 

0.01 

0.03 

<3 

17 

1098 

7.6 

5,6 

9.76 

10.12 

0.97 

1.8 

769 
1080 

7.31 

0.29 

292 

1.1 



0,97 

0.13 
0.01 
0.04 



NOTE: 



ALL, RESULTS MSED ON SMPIE CMTOIFUGED AT 2000 'RPM' FOR 30 MINUTES- 

'^pm m} ™^^^' ^^™J^^^' ^ ^'TomL rniMs^ (iron, mnganke, 

ALL, RESULTS BAS.ED' ON 'UNPRESERVED SAMPLE AS SUmiTrm BCCEPT' FOR 
.IRON, mNGM^ESE, COPPER MD ZmC (NIIRIC ACID TO pH <2) , 



MANN AQUA LABO'lRATOflllES LTD. 



REPORT TO': ^GARTOm LEE LIMI'TED 
PROJECT #: 88=237 
LAB.#:MA01904-1905 
TABLE #1B. 



RCAp 

■OffifflCAL 

PARAMETERS. 



mmiOD 

DETECTION 
LBttT 



SMIPLE #BH 4 

Water 
Soluble 



'Total'' 
Metals 



Sodiijii 

Potassiiin, 

C'alcium, 

.Magnesiim 

Har^caness (,as: CaCOj) 

AUcalxnity (as CaC03) 

S'ulphate 

Qiloride 

Silica 

o-Phosphate (as P) 

Nitrate + Nitrite {as N) 

Ammonia (as N) 

Iron 

^Ktenganese 

Copper 

Zinc 

Colour (true) 

Turbidity 

Conductivity (250c) 

pH 

Ttotal Organic Carbon 

Cation Sum 
Anion Sum 
Ion Ratio 
% Difference 

IDS (ion sun, calc) 
Conductivity (calc, 25OQ 

Saturation pH (4Qc) 
Langelier Index {4^0 
Bicarbonate (as CaC03) 
Carbonate (as CaC03) 



O1.5 mg/L 
0..1 ip/L 
0.0^05 m/L 
O.OOil ig/L 

0.05 m/h 

1.0 mg/L 
1.0 mg/L 

■■1.0 m/h 

0.5 mg/L 
0.01 ig/L 
0.05 irg/L 
0.,05 ms/h 
0.02 mg/L 

0.01 EQ/L 

0,01 n^/L 
0.01 irg/L 
0.5 T.C.U. 

0.1 N.T.U. 
■0.1 umho/cm, 
0.01 
0.5 n^/L 

0.01 meq/L 
0.01 meq/L 
0.01 
0.1 % 

0.1 'm/L 

0.1 uinho/CTn 

0.01 
0.01 

1.0 mg/L 
1-0 mg/L 



3.3 
11 
117 
10 
334 
321 
33 
1.0 
6.5 
<0,01 
0.74 
0,09 
0.02 
0.06 
0.01 
0.08 
<3 
72 
766 
7.6 
2.0 

7.12 

7,19 

0.99 

0.5 

576 
708 

7.32 

0.28 

320 

1.2 



SAMP,I£ #SW A 

Water 
Soluble 



3.20 
0.28 
0.07 
0.16 



10 
4.0 
104 
3.0 
273 
294 
18 
<1.0 
4.0 
<0.01 
<0,05 
<0.05 
0.02 
0.04 
0.01 
0.01 
5 
0.6 
570 
7.7 
3.7 

5.99 

6.24 

0.96 

2.1 

500 

595 

7.41 

0,29 

292 

1.4 



'Total' 

Metals 



0.03 

0.04 
0.01 
0.01 



NOTE: 



Mi, .RESULTS Emm ON SAMLEI •CENTRIFUGED AT 2000 RPM^ FOR 30 ■IVELNUTES 

ALL :RKULTS BASED ON WIPRESERVED' SMIPLE AS SUHVEETIED BCCEFT FOR 
IRON, fWJGM^SE, COPPER mo ZBIC (NI'TRIC ACID TO pH <2) . 



MANiNl AQ'UA LABOflATOiRIES LTD. 
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I 

I 

1 
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I 
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I 
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MANN TESTING LABORATORIES [^ 

5550 McADAM ROAD, M[SSISSAUGA, ON"fe -, ^ , .. 

PHONE: 890-2555 •TELEX: 06-96 0496 -l^il-l wf&^OSm: 

^ ir-f ^r ■ * ^' r ■ ■ 










CUSTOMERS Gartner Lee Limited EEPORT #: 8 8 3X3'3>v ^^ r' ) a\X 



^^^ 



14 Renfrew Drive 
Suite 102 
M'arkliam,, O'ntario 
L3R 8B6 



XC, 



L> 



ATTM::. Mr. Rob Dick in 



CUSTO'MER RE,F.# 8 8 "2 37 

DATE SUBMITTED: Nov. 17, 1988 



_ .■_ — ^ CERTIFICATE OF MTALYSIS —' ■ ■ — ' — — — ■- 



Sainple Description: 



WATER 



Preparations Samples were prepared as recommended in APHA Standard 
methods for the examination of water and wastewater, 
■ ■ - 16th Edition, 198 5 or MOE Handbook of analytical 

methods for environmental samples, 1983. 



Not.e :: 



Additional information is available on 
jcequest , 



Methodology: 

Convent ionals - wet chemical techniques. 

Chemical Results: See Table 1, 



DATE: Dec* 21, 1988 




CERTIFIED BY: 

Jim Forrester, 

Manager, Inorganic Dept 



I 
I 
I 



Mombers' Associalron of OCtciai Hscinq Cfifmists. Arnencafi Cht'riiicr:l Society Canadian Soc'e^/ of f^orijnsic Science, ChHiTiir.iil Institute ot Ca.iada, 

lAmunCtin Socie'v f^r Testirtq :.na Watc-rin'r,, Cjni.dian reJwrt'ition (it Inr't'Donilcnt Busi(itS5 Brtlor Business Bureau Association otthe Cllemicai 

Prnfn<.sinn ofOritiir.o Assoddiion o( Prol<'S';innr!l Fnqineers ol the Prcvinf-c of Ontiino Can.idinn Assct.i.itioii of Fire Chip's 

Ar lE.'KMil iDdLP'.tn.il Hygiene A.Shaciation Ar Pollution Control Associotion Can,icii.in Sociu'v c'- Sate! ,■ Engtnthrpnfj, liMCfncttion.il Society 'or Respirrftorv Proteclion. 



I 

I 



3893-1 

CLIENT: GARTNEB LEE LIlMITiED 

REF. NO,.: 883a93 

TABLE: 1 



CHEMICAL ANALYSIS - GENERAL 

cone = 'nig/L UNLESS OTHiiRyiSE NOTED 



I MDL 

CHEMICAL PARAMETERS 1 {:fng/L) 



QA/QC 

Crag/L) 

EXP 'I I TRUE 



0.028 I 0.029€e) 



BH2-11 



SH3-I1 



BH4 



Pheno'l 



0.002 



<0.002 



<0.002 



<0.002 



MDL = INSTiRUMENT/flETHOD DfilECTION LIMIT 

NS - NION SUfFICIEHT SAMPLiE 
-- = HO ANALYSIS REQUIRED' 



a- EPA UP 1083 
b= EPA UiP 386 
c= NBS 1643b 

d- EPA UP 1185+yS 378 
®= OTHER 



ICAP 19/7 

TRACE METALS • I 

TRACE ELEMENTS IN yATEft 
MINERALS +M:03/F-6 



v_ 



MANN TESTING LABORATOfllES LTD. 




MANN TESTING LABORATORIES LTD. 

5550 MicADAM ROAD. MitSSISSAUGA. ONTARIO' L4Z 1P1 

PHONE: 89€'=2555 •TELEX: 06-960496* FAX: (4 1 6) 890-0370 




ENV'-003 



CUSTOMEl:- Gartner Lee Limited 
14 Renfrew Drive 
Suite 102 
Markham,,, Ontario' 
Li3R 6B3 



ATTN: Mr, Rob Dickee 

REPORT #: 882 319 CUSTOMER 1EF.#' 

DATE SUBMITTED:. Aug. 25, 1988 DATE REPORTED: Sept. 28/88 

^^__„=^ — =,_==»_,__= CERTIFICATE OF ANALYSIS —^^^^- ■ 

Sample Description; WATER 

Analysis Performed; VOLATILE " OiRGANIC ANALYSIS 

Protocol based upon U'.S. EPA Method #624. 
Sanples are fortified with isotopically labelled 
internal standards and analyzed by purge and trap 
gas chromatography/mass spectrometry (PT-GC/MS) . 

Note- Additional infoirmatio'ii Is available om request. 

Instrumentation : 



Envirochem 810 purge and trap concentrator. 
Finnigan 3200 GC/MS-DS. 



Chemical Results: See Table ¥-1- 



^&£ 



CERTIFIED BY: 

Nellie Sio, B. Tech 

Project Leader-Volatile Organics 



.^^^^t^^X^^ 



WITNESSED BY- 

Tim, Munshaw, M'.Sc. C. 
Manager, Environinenta 



Refer inquiries to. 




Mcfnt^crs As&x: !''i.>n (i1 Orl.cirii Pfncirx; Ch>'m>i;;:.. Arrerican ClPiTiicll Society. Canadsar, Sioo.ctv of Forensic Sc-ipriLT. Cl'eni.c;;! Institute of Cdnycl.i 

Ai'iencan SuciL'ty for Tcstmo .in;) f>/lrf!'.-rMli C-.-u'dun FriilKriiiiun o( Indepcnde.'ii Business. Bettor Biiiine^*; Bureau Association of tfie CtiemicEil 

f'rnf('<;sior. <if Ontiirio. "iLsociaiK^'i o' Pi'C'iessiondi Engineers of i^w Profincf of Ont.'if ir). Csnadian Assoc i;it".]n of Fi'fl Cniots. 

Arnericon Industrial Hygtone Association, .^ir Pollution Control As.sociation, Ci'jniidian Society of R.jtcty tigincfnng intemationd' Society tor Respiratory Protection, 



2319-V-1 



VOiATlLi ORiGAWlCS 
Cone. = Cippb) 



EARTiER LEE LIMIIiD 
W.O. #882319 



VOLATILE COMiPOUiWDS 



j MDL 


1 TRAVELLIMG 








i Cppb) 


1 BLANK 


1 B:H-4 






1 2.01 


1 


1 


1 * "• 




J 2.0 


1 


1 


1 B ^' 




1 2.0 


I 


J 


1 




1 2.0 


j 


f 


1 


1 


1 2.0 


1 -- . 


1 


1 




1 2.0 


1 


1 


1 


1 


1 1.0 




1 


I 


1 


1 11.0 


1 4.24 


j 


"■ 


1 


li 1 .,.0 




** 


,. 


1 


1 1.0 




' 


1 


1 


1 1.0 


t TIR 


.. 


■ 


1 ' 


1 1.0 




.. 


.. 


1 


1 1.0 






,. 


1 


1 0.5 




TR 


.. 


j 


J 1 .0 




.. 


*. 


1 


1 1.0 




.. 


.. 


1 


1 1.0' 




-. 




'-' 


1 1.0 




.. 




1 


1 1.0 




.. 


... 


1 


1 1.0 




-. 


.. 


1 


li 1.0 




.. 


.. 


1 


f 0.5 




... 




1 


1 1.0 




.. 




1 '- 


1 1.0 




"" 


.^ 1. 


1 


1 0.5 




" 


.» 


1 


1 0.5 




.. 


. - 


1 


I 0.5 




1 


.. 


1 


1 I.Oi 




1 


,. 


1 


1 0.5 ] 




1 


.. 


1 


1 1.0 1 




1 


-. 


1 


j 1.0 j 




1 


.. 


1 


1 1-0' 1 




Ttt 1 


-, 


1 ^" 


I 1.0! j 




1 


.. 


1 


1 1.0 1 




1 


.. 


I 




119.12% 1 


80.81% 1 







D'lCHLOfiOOI FLUOROMETHANE 

CHLOROMETIHAME 

VIHYL CHLORIlDe 

BR;OMOMETHANE 

CHLOROi THANE 

TRICHLOROiFLUOiOMETiHANE 

1,1-DlCHLOiOETlHYLENE 

DICHLOfiOHETHAME 

T-l,,2-DICHlL0R0ETHI¥LENi 

1,1l-iDICHL0R0ETHA,ME 

CHLOROlFORMi 

1,,2-DICHLOtOiTHANE 

1,1,1-TRICHLOiOfTHAME 

BEMZEm 

CARBON TETRACHLORIIDE 

I.Z-DIGHLOROPROPANE 

B;ROMOD I CHLOROHETHAME 

TRICHLOROiTHYLENE 

11,3-DICHLOROPROPENECl) 

1,,3-DlCHLOtOPROPEHE(E) 

1,1,2-TRICIHILOROETHANE 

TOtUENE 

1 BROMOCHLOROMETHANE 

TETRACHLOROETHYLENE 

CHLOROBENZEIME 

ETHYL IBiEINZEHE 

IP S M XYLENE 

BROMOFORM 

0-XYLEME 

%, 1 ,,2,,2-TETRACHLOiOETHANE 

1,3-DlCHLOROBEHZEHE 

1,4-DICHLOROBEMZENIE 

1,,2-IDICKLORiOBENlENE 

CIS-1l,2-DliCHL0R0ETHYLENE 

SURIROiiGATE % RECOVERY 
4-BHOMOFLUOROlfMZiME 



TR = TRACE AM'OUiT DETECTED 

■- = NOME D'ETECTED 

HDL = mwm DETECTIOW LIHIT 



AiALYST 



J^S^^'MfLzd^% 



MANN TESTING LABORATORIES LTD 



BARRINGER MAGENTA 



juM CARLINGVItW DRIVE 
REXDALE. ONTARIO 
M9W 5G2 

(416) 675-3870 



k_ 



HILIi: 18^4653 
DATE'. 01/12/8B 
hATRIX: AQUEOUS 



GARTNER-LEE LTD (ROB HICKIN) 





PRO. It 88- 


-237 


B: 
MG/L 


B:A 
rIG/L 


BE 
HI3/L 


.103 


.066 


<.0005 


.004 
.103 
.107 


<.005 
.066 
.065 


<.0OO5 
<.00O5 
<.0005 


.207 
.200 

,107 


1<01 
<.005 


.0184 

.0200 

<»0005 


K 
MG/L 


MG/L 


m/i 


12.8 


10.6 


.05 


<.5 
12.8 
12.8 


s.Ol 
10.6 
10*6 


<.01 
.05 


<.5 

9.9 
10.0 


<.01 

10.3 
10.0 


»20 
<.01 


SR 

MG/L 


TH 

MG/L 


n 

HIJ/L 


.716 


<.05 


<.005 


.001 
.716 
.703 


<.05 

<r05 

<.05 


<»005 
<.005 
<.005 


.196 
.200 
.021 


<.05 
<.05 


.190 

.200 

<.005 



WO mi 88=463: 



PAGE! 



SAHPLE 

in 

SAMPLE 4-A 
CONTROL DATA 
BLANK 

SAMPLE 4-A 
SAMPLE 4-A-R 

CONTROL SID 
CONTROL. EST. 

EPA STD 

EPA. Sin (CRT) 



SAHPLE 
ID 

SAHPLE 4-A 
CONTROL DATA 
BLANK 

SAMPLE 4-A 
SAfiPLE 4-A-R 

CONTROL STD 
CONTROL* EST. 
EPA STD 
EPA. STD (CRT) 

SAMPLE 
ID 

SAHPLE 4-A 
CONTROL DATA 
BLANK 

SAHPLE 4-A 
SAMPLE 4~A-R 

CONTROL STD 
CONTROL. EST. 
EPA STD 
EPA.STD(CRT) 



AC 

m/i 
;.oo5 

;.ooo 
;.oo5 
;.ooc 

.007 

.005 



cu 

MG/L 
U008 

:;.008 

; . 008 

U008 

.195 
.200 

;;.oo8 



PB 
HG/L 

< .00 

<^05 
<>05 
<.05 

1.98 
2.00 



AL 
MU/L 

<.01 

<.0i 
<.oi 
<.oi 

■,95 
1.00 

<i01 



FE 
MG/L 

.04 

<.01 
.04 

.06 

.97 

1.00 

.05 



SI 
HG/L 

2.99 

<.05 
2»99 
2.91 

<,05 

.46 



CA 

riG/L 

115 

,04 

115 

114 

S9 . 3 

40 .. 



MO 

MG/L 



<.2 

<r2 



MG/L 

.013 

: . 005 

► 013 
.013 

.196 
.200 
.008 



CB 
I-Uj/L 

<.01 

<.01 
<.01 
<,01 

.19 

.20 

<*01 



m 

MG/L 
3.6 

3.6 

3.6 

.■-■ r- 
\ .J 

40,8 
40 >0 



ZK 

MG/L 

.09 

.09 
.10 

.20 
.20 
.02 



CO 
MG/L 

<.05 

<.05 
<.05 
<.05 

.17 

.20 

<. .05 



NI 
MG/L 

<.05 

<.05 

<,05 

i05 

.20 

,20 

<.05 



ZR 

MG/L 

<.05 

<.0S 
<.05 
<.05 

.18 

.20 

<.05 



CR 

riG/L 

<.01 

<.01 
<.01 
<.01 

.20 
.20 

.01 



P 

MG/L 



<,5 
<.5 

,.■" tr 
\ ^ U 

<.5 
<.5 



